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1.0 INTRODUCTION 

1.1 General 

 

The U.S. Army Corps. of Engineers (USACE) conducted a second five year review of 

the Kerr-McGee Chemical Corp. (Soda Springs) Superfund Site in Soda Springs, Idaho 

in September 2007.   This review was conducted for the United States Environmental 

Protection Agency (US EPA) in June and July 2007.  Based on their review, USACE 

identified several follow-up actions for the site.  These actions are discussed in the 

findings of the Second Five-Year Review Report for Kerr-McGee Chemical Corp. (Soda 

Springs) Superfund Site (US EPA, September 2007).   

 

The second five year review established that the remedies for the site (i.e. the landfill, 

calcine cap, and elimination of the liquid pond sources) were completed in accordance 

with the requirements of the September 1995 Record of Decision (ROD) and the July 

2000 ROD amendment.  However, a protectiveness determination of the remedy for the 

second five year review was deferred because levels for some contaminants of concern 

(COC), primarily vanadium and molybdenum, remained above cleanup goals in ground 

water and surface water in 2007 in the point of compliance (POC) ground water 

monitoring wells.  USEPA has required additional assessment of the remedy in meeting 

the cleanup goals since vanadium and molybdenum risk-based concentrations (RBC) 

currently remain elevated, 10 years after removal of the S-X and scrubber ponds in 

1997, and 6 years following capping of the calcine in August 2001.    

 

The purpose of the ground water monitoring network evaluation is to appraise the 

adequacy of the current ground water monitoring network.  This assessment is done 

using ground water data results from the Tronox, Monsanto and Evergreen sites for 

2007. Results of these investigations are presented in Appendices A, B and C, 

respectively at the end of this document.  This evaluation assesses whether the existing 

monitor wells are adequately located and can be used to evaluate whether the ground 

water COC are attenuating rather than migrating in a downgradient direction.   
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This monitoring well network evaluation is prepared for the Kerr-McGee Chemical Corp. 

Soda Springs, Idaho Superfund Site as specified in Section 3.3 and 4.3 of the 

Addendum 1 to the Statement of Work of Remedial Design/Remedial Action Consent 

Decree for the Kerr-McGee Superfund Site dated April 9, 2008.  EPA requested the 

evaluation of the monitoring well network to establish whether the current network 

monitored by Tronox defines the offsite migration of site-related COCs from the plant 

facility boundary and whether monitoring wells that are currently monitored 

semiannually are adequately located to demonstrate that the COC in ground water are 

attenuating in the aquifer.  This evaluation is one action taken by Tronox to assist EPA 

in making a protectiveness statement for the site remedy selected in the Record of 

Decision (ROD) and was completed as described in the work plan submitted on 

February 4, 2009.   

 

1.2 Site Location 

 

The Tronox site (formerly known as the Kerr-McGee Chemical Corporation site) is 

located in Caribou County, Idaho approximately 1.5 miles north of Soda Springs as 

shown in Figure 1-1.  The Tronox site is on the east side of State Highway 34.  The site 

is bordered by agricultural land on three sides (north, east and south) and by the 

Monsanto Chemical Company elemental phosphorus plant on the west (on the west 

side of the highway) as shown on Figure 1-2. 

 

Figure 1-3 shows the location of the monitor wells sited near source areas investigated 

as part of the remedial investigation (RI).  The location of the landfill that was 

constructed as part of the remedial actions and the lined solvent extraction ponds are 

also shown on Figure 1-3.  Currently, the double lined 10-acre pond is the only 

remaining pond at the site. 
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1.3 Site History 

 

Construction of the vanadium production plant facility was completed in the summer of 

1963 and full operation began in March 1964.  Operation of the vanadium plant 

continued until January 1999 when the plant was shut down.  A number of waste 

impoundments generated by the plant during vanadium production and the locations of 

historic abandoned wells are shown on Figure 1-4.   

 

The site was placed on the National Priorities List on October 4, 1989.  The effective 

date of the Consent Order to conduct a remedial investigation and feasibility study 

(RI/FS) was October 4, 1990.  The RI required by the Consent Order was completed in 

1995.    The Record of Decision was signed in September 1995 and amended in July 

2000 to include the capping of the calcine.  The feasibility study (FS) for the entire site 

was completed in 1996 and a supplemental feasibility study for the calcine capping was 

completed in 2000.  The remedial actions for the site that were required for the remedy 

were completed between 1997 and August 2001.  A chronology of site and process 

changes since the implementation of the Consent Order is shown in Table 1-1. 

 

In 1997 and 1998, Kerr-McGee constructed a fertilizer production plant facility that was 

intended to process the calcine produced by the vanadium plant and process material 

from the calcine impoundment on the east side of the plant facility.  The fertilizer plant 

operated intermittently until July 2000 when the plant ceased operation after it was 

determined by EPA that Kerr-McGee would be unable to process the ROD-specified 

amount of calcine tailing and roaster reject to meet the 8 to 10 year cleanup timeframe.  

The calcine was capped in August 2001 and the fertilizer plant was demolished in 2002 

and 2003. The vanadium plant facility was demolished in 2002 and the site surface was 

covered with limestone fines. 

 

During 2004, Tronox (formerly Kerr-McGee) purchased the Hopkins property to the 

south of the former industrial facility.  This property includes the areas containing the 

monitoring wells KM-15, KM-16, KM-17, and KM-18, that have been designated the “off-
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site” wells that are located off of the industrial facility, as established by EPA. The 

Tronox facility currently produces lithium-manganese oxide.  Production of this material 

began in 1999.  This material is used to produce rechargeable batteries.  There are no 

liquid discharges from the current operations. 

 

1.4 Ground Water COC 

 

The six contaminants of concern (COC) identified in the Risk Assessment (EPA, 1993) 

include arsenic, manganese, molybdenum, tributyl phosphate, total petroleum 

hydrocarbons, and vanadium.  Table 1-2 presents a range of concentrations for COC at 

the point of compliance (POC) wells, showing both the largest and the most recent (May 

2007) concentrations. 
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2.0 GROUND WATER MONITORING PROGRAM 

 

2.1 Wells Installed for Remedial Investigation 

  

The existing ground water monitoring network consists of 14 on-site monitor wells, 4 off-

site monitor wells and 4 off-site springs shown on Figure 2-1, and listed in Table 2-1.  

These wells, installed during the RI, have been integral to the investigation and ground 

water monitoring programs for the site remedy.  Investigations made during the RI 

established that the wells installed to monitor the site prior to the RI shown on Figure 1-

4 were not secured, of questionable construction, and did not meet the requirements of 

the RCRA TEGD for monitoring well installations (Dames & Moore, 1991a).  These 

older wells were abandoned in 1999. 

 

Monitor wells were installed at strategic locations to monitor specific surface water 

impoundments, aquifer units, downgradient off-site locations, and the Tronox facility as 

a whole. Locations of on- and off-site well placements and screen location depths are 

presented in previous technical memoranda and work plans (Dames & Moore, 1991 a, b 

and 1992) and listed in Table 2-1.  Well construction, location and elevation data 

including specific geologic units monitored is shown in Table 2-2. The monitor wells and 

surface water sample sites that include Finch Spring, Big Spring and Upper and Lower 

Ledger Springs are monitored semiannually as required in the RD/RA Consent Decree 

and the Record of Decision.  Sampling occurs at the high and low water periods, 

semiannually in May and in October. 

 

Locations of all Tronox wells installed during the RI are shown on Figure 1-3.  Thirteen 

of the 18 wells installed during the RI shown on Figure 1-3 are designated "shallow" wells 

with total depths of 45 to 73 feet.  Four wells are designated "intermediate-depth" wells 

with total depths of 100 to 173 feet.  One well (KM-19) is completed on-site to a total 

depth of 230 feet and designated a "deep" well. 
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The shallow wells are completed with 10 feet of well screen that is set in the uppermost-

defined basalt flow or interflow zone, typically flow Qb5 or interflow zone I4 (Dames & 

Moore, 1995).  Shallow wells were completed within the first occurrence of ground water 

while drilling.  On-site shallow wells include wells KM-1, KM-2, KM-3, KM-4, KM-5, KM-6, 

KM-7, KM-8, KM-9, and KM-13.  Off-site shallow wells include KM-15, KM-16, and KM-

17. 

 

The intermediate-depth wells are completed with 20 feet of well screen that is set in a 

deeper basalt flow identified across the site through geophysical interpretation. These 

wells are constructed to monitor ground water from a deeper water zone than the shallow 

wells.  On-site intermediate depth wells include KM-10, KM-11, and KM-12.  The off-site 

intermediate-depth well is designated KM-18. 

 

The deep well, KM-19, is constructed near the bottom of the basalt flow and above the 

Tertiary Salt Lake Formation.  The well is constructed with 20 feet of well screen and was 

completed to monitor ground water at the bottom of the basalt flow. 

 

2.2 Well Location Rationale 

 

Monitor wells were installed during the RI at specific locations to monitor surface 

impoundments, aquifer units, downgradient off-site locations, and the facility as a whole.  

Source areas monitored by the monitor wells are summarized in Table 2-1 and shown 

on Figure 1-3.  Rationale for the locations of on- and off-site well placements and 

screen location depths were reviewed and approved by USEPA based on previous 

technical memoranda and work plans developed during the RI (Dames & Moore, 1991 

a,b, 1992).   

 

Paired monitor wells KM-1 and KM-10 were originally intended to be the upgradient 

wells for the site and are located north and east of the former vanadium plant.  Monitor 

well KM-1 is a shallow well completed in clay and tuff, whereas well KM-10 is an 

intermediate depth well completed in basalt.  Since the time that these wells were 
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installed, the two double lined 5-acre ponds were constructed to the north of the monitor 

wells, and then removed in 2004. The wells are not currently monitored for water quality 

parameters but are measured on a semiannual basis for depth to water. 

 

Monitor well KM-2 is a shallow monitor well that is completed across the alluvium/basalt 

contact.  This well is located near the southeast corner of the calcine cap. This well was 

intended to monitor the southern edge of the calcine impoundment area during the RI. 

 

Monitor wells KM-3 (shallow) is completed in clay and tuff and well KM-11 (intermediate 

depth) is completed in basalt.  These paired wells are located south of the former 

scrubber pond.  These wells were intended to monitor the scrubber pond and calcine 

impoundment area during the RI. 

 

Monitor well KM-4 is a shallow well located to the southwest of the calcine cap and is 

completed in cinders and tuff.  This well was installed during the RI to monitor the 

calcine impoundment area and downgradient of the scrubber pond. 

 

Monitor well KM-5 is located between the former boiler blow-down pond and former 

MAP ponds to the west and slightly north of the former vanadium facility.  This well was 

installed to monitor the MAP ponds.  Monitor well KM-5 is a shallow well and is 

completed in vesicular basalt. 

 

Monitor well KM-6 is located south of the former limestone settling ponds and west of 

the historic landfills.  This well was intended to monitor the historic landfills and potential 

releases to the south from the facility.  Monitor well KM-6 is a shallow well with a large 

hydraulic conductivity and is completed in vesicular basalt. 

 

Monitor well KM-7 is located west of the former vanadium plant and east of the former 

S-X pond. Monitor well KM-7 is a shallow well that is completed in vesicular basalt and 

cinders.  This monitor well was installed to monitor the ground water on the west side of 

the former vanadium facility in the vicinity of the west side calcine deposit. 
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Monitor wells KM-8 (shallow), KM-12 (intermediate depth) and KM-19 (deep) are 

located to the west of the former S-X pond and were installed to monitor the S-X pond.  

Monitor well KM-8 is completed in clay and basalt.  Monitor well KM-12 is completed in 

basalt and monitor well KM-19 is completed in clay and fractured basalt at the 

lowermost sequence of the basalt flows, immediately above the Tertiary Salt Lake 

Formation.     

 

Monitor well KM-9 is located near the southwest corner of the site facility boundary 

slightly south of the former S-X pond.  Monitor well KM-9 is a shallow well completed in 

dense vesicular basalt.  This monitor well was intended to monitor releases to the 

southwest from the site and is sited at one of the most downgradient locations from the 

former vanadium plant and S-X pond. 

 

Monitor well KM-13 is a shallow well located west of the former S-X pond.  This well 

was completed in dense basalt and intended to monitor releases to the west of the S-X 

pond. 

 

Monitor wells KM-15 (shallow) and KM-18 (intermediate depth) are located south of the 

site and west of the Finch Spring Fault.  Monitor well KM-15 is completed in cinders and 

basalt and KM-18 is completed in basalt.  These paired monitor wells were installed to 

monitor releases from the site to the south of the site and west of the Finch Spring 

Fault.  Both wells indicate similar COC concentrations.  

 

Monitor well KM-16 is a shallow well that is completed in basalt.  This monitor well is 

located to the south of the site, east of monitor well KM-15 and east of the Finch Spring 

Fault.  This monitor well was installed to monitor releases to the south of the site and 

east of the Finch Spring Fault. 

 

Monitor well KM-17 is located south of the site to the southwest of monitor wells KM-3 

and KM-11.  Monitor well KM-17 is a shallow well of relatively low permeability 
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completed in silt and basalt.  This monitor well was installed to monitor releases to the 

south from the east side of the facility. 

 

2.3 Site Hydrogeology 

 

Ground water beneath and downgradient from the Tronox site is contained within the five 

basalt sequences identified on site (Qb1 through Qb5a), the basalt interflow zones (I1 

through I4), and within limited areas of the alluvium.  Ground water also exists within the 

Tertiary Salt Lake Formation that underlies the basalt, although the Salt Lake Formation 

does not contain monitoring wells.  All of the on-site and off-site monitor wells installed as 

part of the Kerr-McGee RI/FS are completed at various depths within the basalt and 

interflow sequences, as shown in Table 2-2.  The hydrogeologic properties of the basalts 

and interflow zones were characterized for the Kerr-McGee RI/FS, using geologic, 

geophysical, hydraulic head, hydraulic gradient, and hydraulic conductivity parameters 

from the installed and tested wells.  Although ground water occurs in the Salt Lake 

Formation and within a limited area of the alluvium on-site, the basalts are considered the 

principal aquifer beneath the Tronox site. 

 
 
2.3.1 The Salt Lake Formation 

 

The Tertiary Salt Lake Formation is comprised of tuffaceous sandstones, conglomerates 

and limestones that yield small amounts of ground water for domestic and stock watering 

purposes, and are unpredictable as a water-supply source.  The Salt Lake Formation is 

not considered part of the shallow ground water system. The Salt Lake Formation was 

core drilled on-site in corehole CH-3 from 231 to 250 feet (total depth of corehole CH-3) 

and was found to consist of fractured quartzite, sandstone, and clay with a packer test 

hydraulic conductivity of 0.77 ft/day.  This is within, but at the low end of the range of 

packer-test hydraulic conductivities estimated for the deeper part of the overlying basalt 

sequence.  No wells at the Tronox site were completed within this formation. 
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2.3.2 Alluvium 

 

Seismic refraction studies performed as part of the RI indicated that alluvium is thickest 

and extends to the greatest depth on the eastern side of the plant facility.  Based on 

geologic data from well KM-2, a small area of thin saturated alluvium overlies the basalt in 

the eastern part of the Tronox facility where the elevation of the basalt/alluvium contact 

falls below the elevation of the water table.  Well KM-2 is screened across the 

basalt/alluvium contact.  The area of saturated alluvium appears to be limited near the 

east side of the facility, extending a short distance to the north and south of the capped 

calcine tailings.  The alluvium has not been noted to contain ground water at other 

locations on the Tronox site. 

  

2.3.3 Basalt Aquifer 

 

The basalts and interflow zones of the mid-Pleistocene Blackfoot Lava Field comprise the 

principal aquifer beneath the Tronox site.  All of the on-site Tronox monitor wells, with the 

exception of well KM-2, are screened exclusively within these basalts and interflow zones.  

The basalt sequence at the Tronox site, described in the RI is comprised of five 

identifiable basalt flows (Basalts Nos. Qb1 through Qb5) and associated interflow zones 

(Interflow Zones Nos. I1 through I4).  Two younger basalts (Qb5a and Qb5b) and 

associated interflows were identified to the south and west of the site and are believed to 

have occurred as post-faulting flows.  These basalts and interflow zones are believed to 

be stratigraphically similar to basalt flows identified at the Monsanto Site by Golder (1985 

and 1992). However, the hydrogeologic characteristics of the basalt flows between the 

two sites appear to be different. Notable differences included: 

 

 Magnitudes of hydraulic conductivities of the basalt flows and interflow zones at the 
Tronox site are similar based on the results of extensive aquifer testing, whereas 
basalts and interflow units at the Monsanto site are indicated to differ substantially; 

 
 Local water level elevation and water quality differences exist between adjacent 

shallow, intermediate-depth and deep wells at Monsanto.  Water quality and aquifer 
test data for Tronox indicate that the entire thickness of saturated basalt is in relatively 
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good vertical hydraulic connection over the area of the Tronox site causing mixing of 
COC, and; 

 
 Faults are considered to represent zones of increased transmissivity at the Tronox 

site, whereas they are interpreted to be barriers to flow at the Monsanto site.  
 
 

2.3.3.1 Hydraulic Conductivities of the Basalt Aquifer 

 

Distribution of the hydraulic conductivity across the site and to the off-site wells is shown 

on Figure 2-1.  This figure illustrates that a zone of greater hydraulic conductivity exists 

across the central portion of the site in a northeast-southwest trending direction.   This 

zone roughly corresponds with the distribution of manganese, molybdenum and 

vanadium COC beneath the Tronox property.  This zone of large hydraulic conductivity 

extends from beneath the west half of the calcine cap on the east side of the industrial 

facility to the southwest towards the Evergreen site and the southeast corner of the 

Monsanto facility.  This zone of larger hydraulic conductivity likely represents a zone of 

fracturing in the uppermost basalt flow.  This zone is bound on the west of the site by 

basalts with conductivities that are about an order of magnitude less, and by a lower 

conductivity zone to the south based on the estimates from KM-17.  Limited  hydraulic 

conductivity data are available from the Monsanto or Evergreen sites In Monsanto’s 

second 5-year review report for ground water at the Monsanto site (Golder, 2008), 

Monsanto calculated the hydraulic conductivity for two of the wells, well TW-12 and the 

Lewis Well to be 100 ft/day, as shown in Table 11 (Golder, 2008).  These conductivity 

values appear to be consistent with the values shown for a relatively higher permeability 

corridor downgradient (south-southwest) of the S-X pond (Figure 2-1). No hydraulic 

conductivity data are available from the Evergreen site. Evergreen wells are completed in 

gravels and basalt. 

 

Primary permeability of unbroken basalt is small.  Most ground water in basalt is 

transmitted along secondary features such as joints or fractures.  Vertical columnar joints 

are a common feature observed in basalt exposed to the south and southwest of the site 

along the trace of the Finch Spring Fault.  The presence of intensely fractured or vesicular 
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zones, rubble zones, and/or cinder zones can also greatly increase the ability of basalt to 

transmit water.  Interflow zones are comprised of subaerial deposited materials, including 

clays, cinderaceous deposits, alluvial sands and gravels, organic debris and weathered 

and broken basalt.  Variations in the ability of interflow zones to transmit water result from 

changes in the character and thickness of these materials. 

Observed hydraulic conductivities estimated from the slug, specific capacity, and pumping 

tests conducted in the shallow, intermediate-depth, and deep wells include the following: 

 

 Hydraulic conductivity of the basalts ranged from 2.3 to 340 ft/day. 
 
 Interflow zones hydraulic conductivity ranged from 90 to more than 200 ft/day. 
 
 Basalt No. Qb5 (shallow basalt represented by shallow well screened zones) hydraulic 

conductivity ranged from about 9 to 340 ft/day. 
 
 The hydraulic conductivity of basalt No. Qb3 (Deeper basalt screened in wells KM-10, 

KM-11, KM-12, and KM-18) ranged from 8 to almost 100 ft/day. 
 
 Hydraulic conductivities estimated for well KM-19 screened in Basalt No. Qb2 and 

Interflow Zone No. I1 ranged from about 15 to almost 70 ft/day. 
 

Generalizations about hydraulic conductivities observed within the basalt aquifer at the 

Tronox site include the following: 

 
 The hydraulic conductivities of interflow zones are not significantly greater than those 

of the basalt flows; 
 
 Hydraulic conductivities of the shallower basalts (Basalt No. Qb5) are generally greater 

but not significantly greater than those of the deeper basalts (Basalt No. Qb3); 
 
 A horizontal layer of significantly smaller hydraulic conductivity which could greatly 

limit or prevent vertical movement of ground water was not identified; 
 
 A continuous horizontal layer of significantly larger hydraulic conductivity along which 

horizontal ground water flow could be localized was not identified; 
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2.4 Ground Water Point of Compliance Wells 

 

The Record of Decision (EPA, September 1995) stated that the point of compliance 

(POC) for the evaluation of the selected remedial actions for ground water will be the 

boundary of the current active industrial facility, using the existing monitoring wells 

(EPA, 1995).  POC wells include wells KM-2, KM-3, KM-5, KM-8, KM-9, KM-11, KM-12, 

KM-13, and KM-19.  EPA requested the addition of wells KM-2, KM-3 and KM-11 to the 

list in their May 6, 1997 correspondence and Kerr-McGee included these wells in the 

semiannual POC sampling for these wells.  Table 2-1 provides the justifications used for 

sampling of the POC wells at the site, and for sampling off-site well and spring 

locations.  

 

2.5 Ground Water Sampling Programs 

 

Tronox monitors water levels and water quality in both on- and off-site wells and 

selected springs shown in Table 2-3 on a semiannual basis, generally in May and 

October.   

 

During the RI (sample rounds 1 through 8, shown in Table 2-1), wells were purged 

using a submersible pump carried from well to well. Rounds 1 through 8 that were 

sampled for the RI were completed on or about the following dates: 

 

Round 1 02/06/92 Round 5 12/01/93 

Round 2 05/11/92 Round 6 05/17/94 

Round 3 11/03/92 Round 7 10/25/94 

Round 4 05/18/93 Round 8 05/11/95 

 

The pump was cleaned and purged between wells.  Each sample was bailed from the 

well using a Teflon bailer following the evacuation of 3 casing volumes of water.   

Rounds 9 through 12 were completed using the same methods although some of the 

wells were not sampled and the analyte list was modified to remove some analytes that 
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were not detected in the previous sampling rounds.  Rounds 9 through 12 were 

completed around the following dates: 

 

Round 9 10/25/95 Round 11 11/07/96 

Round 10 06/14/96 Round 12 07/09/97 

 

A ground and surface water sampling plan was developed for the RD/RA sampling 

events for on-going semiannual sampling.  This plan was finalized and accepted by 

EPA in May 1997.  Analytes include the parameters groups shown in Table 2-3 and 

analytes shown in Table 2-4.  Data reports that include the validated data review and 

the updated RD/RA database are transmitted to the EPA and IDEQ on a semiannual 

basis.  Additionally, a comprehensive ground water report is prepared on an annual basis 

that presents the findings of the data collection and analysis of changes in ground and 

surface water quality. The most recent report is attached as Appendix A. 

 

2.5.1 RD/RA Low-Flow Purge Sampling Methods 

 

A low-flow sampling plan was developed during September 1997 to incorporate low-flow 

sampling methods. Low-flow well purging was first performed during the November 

1997 sampling round following dedicated pump installation in each of the sampled 

wells.  Low-flow sampling methods are based on EPA Region 1 “Low Flow SOP” dated 

May 13, 1996 and the EPA document “Low-Flow (Minimal Drawdown) Ground Water 

Sampling Procedures” dated April 1996. This method was provided as an addendum to 

the RD/RA Sampling and Analysis Plan (SAP) deliverable submitted to EPA during May 

1997 and approved by Region 10 EPA on June 6, 1997.  Low-flow sampling is 

performed on all of the “KM” series wells with the exception of non-POC wells KM-1 and 

KM-10.  Wells KM-1 and KM-10 are monitored for water level purposes only. 

 

Stainless steel submersible pumps were installed in most of the monitor wells during 

October 1997.  A pump was installed in KM-7 during May 2000. The pumps are 

dedicated for evacuation and sampling purposes.  Each pump is operated by a portable 
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generator.  Each pump is suspended on Schedule 80 1-inch PVC piping and a stainless 

steel safety cable (in intermediate depth and deep wells), such that the intake level on 

each pump is placed in the approximate center of the well screened interval. During 

sampling, flow rates are measured concurrent with drawdown in each well to assess 

stabilization of purged ground water. A discharge assembly is used to control the rate of 

discharge from each well via use of a ball valve.  The assembly is used to control 

discharge from each well during sampling such that the amount of discharge will not 

allow the well to be drawn down more than 0.3 feet during purging and sampling events. 

 

Field measurements are made through the use of a turbidity meter and flow cell.  The 

flow cell is used to measure pH, temperature, specific conductance, and dissolved 

oxygen.  Field data are graphed following sample collection to show stabilization of field 

parameter measurements with time prior to sample collection.  These graphs are 

presented with the semiannual data validation reports.  Criteria used to determine 

whether the purged water has stabilized include: 

 

 pH within  0.3 units; 

 Temperature to within  2 degrees; 

 Specific Conductance within  10 percent; 

 Dissolved oxygen within  10 percent, and; 

 Turbidity within  10 percent. 

 

If the parameters do not meet the above criteria within the extraction of three casing 

volumes of water, then a sample is obtained following the removal of not more than 

three casing volumes of water.  Samples are collected from the discharge point beyond 

the ball valve.  Samples are collected and handled in accordance with the May 1997 

SAP. 
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2.5.2 Monsanto Ground Water Monitoring Program 

 

Ground water sampling is performed for the Monsanto site on an annual basis.  Results 

from the ground water sampling round completed at the Monsanto site in 2007 are 

attached as Appendix B to this report.  Between June 19 and June 25, 2007, Golder 

collected groundwater measurements and samples per the annual sample collection 

requirements of the Monsanto ROD. Wells were purged using dedicated pumps in most 

of the wells.  Samples were obtained following the purge of three casing volumes.  The 

samples collected in June 2007 were shipped to SVL Analytical in Kellogg, Idaho under 

chain of custody for analysis.  The analyte list used for the Monsanto site in 2007 

included molybdenum, vanadium and manganese.   Of particular interest to the Kerr-

McGee Superfund site are the Monsanto monitor wells that are placed along the 

eastern edge border of the Monsanto site, including TW-33, TW-38 and TW-12.  Wells 

TW-56 and the Lewis Well that are also monitored by Monsanto appear to define the 

western extent of COC impacts to ground water from the site.  Ground water 

investigations made during the RI concluded that these wells are most influenced by the 

off-site migration of COC that originated from the Kerr-McGee site (Dames & Moore, 

1995). 

 

2.5.3 Evergreen Ground Water Monitoring Program 

 

Ground water sampling is performed for the Evergreen site by Sprague Environmental 

LLC (Appendix C).  Four wells were installed and sampling commenced in November 

2003.  The most recent sampling round from Evergreen was in May 2007.  This round 

was completed close to the time of sampling at the Tronox site in May 2007.  The 

analyte list used for the Evergreen site included COC molybdenum, vanadium and 

manganese. Each Evergreen monitor well was sampled using a clean Teflon bailer.  

The depth to ground water was measured and at least three casing volumes of water 

were removed using a clean Teflon bailer prior to collecting the samples.  When the 

sample bottles were filled the temperature, pH and conductivity of the ground water was 

measured in the field.  This information was recorded on a field sampling form for each 
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well.  The sample bottles were sent to ACZ Laboratories in Steamboat Springs, 

Colorado under chain of custody for analysis. 
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3.0 GROUND AND SURFACE WATER DATA EVALUATION 
 

Ground water monitoring water level and analytical data obtained from the Tronox, 

Monsanto and Evergreen sites in 2007 will be used in the following subsections to 

demonstrate that the existing monitoring well network is adequately placed to assess 

the movement of COC off site.    

 

3.1 Ground Water Elevations and Flow Direction 

 

Figure 3-1 presents measured water level elevations and ground water gradients in May 

2007.  This figure includes water levels obtained by Golder for the Monsanto site 

between June 19 and June 27, 2007 (Appendix B) and from Sprague Environmental 

LLC for the Evergreen site (Appendix C), obtained in May 2007.    

 

Ground water flows in response to hydraulic gradients from areas of higher hydraulic 

head to areas of lower hydraulic head at rates that are proportional to hydraulic 

conductivity and hydraulic gradient and inversely proportional to effective porosity of the 

aquifer.  Ground water mixes vertically through much of the basalt aquifer across the 

Tronox site in response to vertical hydraulic gradients such as those noted in KM-15 and 

KM-18 and horizontally within aquifers in response to horizontal gradients as is 

demonstrated between the wells.  Ground water in the regional Shallow Aquifer System 

flows southward from the topographically higher Blackfoot Reservoir (about 12 miles 

north of the Tronox facility) to seeps and springs along the topographically lower Bear 

River. 

 

In the vicinity of the Tronox facility, horizontal hydraulic gradients and ground water flow 

directions within the shallow basalt units during May 2007 are indicated by water level 

elevations contoured on Figure 3-1.  The on-site hydraulic gradient averaged about 0.02 

ft/ft in 2007, although the gradient is flatter on the east side of the site beneath the calcine 

cap.  Ground water contouring is performed manually to integrate well data into the 

current understanding of the complex hydrogeologic setting.  Uncertainties in the 
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interpretation of data to the south of the calcine and scrubber pond areas on the east side 

of the facility are recognized as a data gap because no potentiometric data are available 

and should be addressed by the installation of another well in the area.  

 

Instead of flowing south as the regional aquifer does, much of the ground water flow in 

the aquifer beneath the Tronox site is to the west and captured by Monsanto’s production 

wells PW-1 through PW-4, as shown on Figure 3-1.  Flow rates from Monsanto 

production wells PW-1 through PW-4 were reported to be in the range of 1200 gpm 

(Dames & Moore, 1995) during the RI.    Ground water levels on the Monsanto site are 

shown on Figures 6 and 7 in Appendix B. Because Monsanto pumping wells are 

downgradient from the Tronox site, some of the mass of COC from the Tronox site are 

captured by these production wells.  Monsanto ground water elevations for June 2007 

show that capture zone for the production wells is the upgradient area above 5890 foot 

porentiometric level (Figure 5, Appendix B).   

 

Ground water levels beneath the east side of the facility potentially indicate a more 

southerly flow component, immediately to the south of the calcine cap, based on nearly 

identical ground water elevations observed in wells KM-2 and KM-3, as shown on Figure 

3-1.  This flow direction and gradient is virtually unchanged since first evaluated in 

November 1992.  In order to define the flow paths and the potentiometric gradient to the 

south of the calcine cap and scrubber pond basin, an additional shallow well should  be 

installed southeast of well MW-17 and to the south of the scrubber pond basin to further 

delineate ground water flow in this area and to assess water quality and aquifer 

characteristics. 

   

Water level elevations measured during May 2007 in the intermediate depth monitor wells 

KM-11, KM-12, and KM-18 are also shown on Figure 3-1 but are not considered in the 

contouring. Ground water levels in the intermediate depth wells indicate a pattern of 

ground water flow that is similar to the pattern observed in the shallow wells. 
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3.2 Site Water Levels and Site Precipitation 

 

Figure 3-2 presents annual precipitation totals for Soda Springs, Idaho between 1990 and 

2007, obtained from Tigert Airport in Soda Springs.  Annual totals peaked at about 17.5 

inches in 1994 and 1997.  Annual precipitation rates declined after 1997 to about 11.5 

inches in 2001.   Annual precipitation rates have been increasing on average since 2001, 

to just over 15 inches annual average in 2006.  However, 2007 ended up with less than 

10 inches of total moisture.  

 

Site ground water level changes over time correlate with variation in the annual average 

precipitation rates.  However, general rises in site ground water levels lag the precipitation 

by about three years, based on the observation of the low annual average in 2001 and 

recovery in water levels in site wells after 2004.  Overall, ground water elevations dropped 

on average 5 to 8 feet between 1997 and October 2001, and then remained at lowered 

levels in the fall through 2004, as indicated on Figures 3-3 through 3-5.  Ground water 

elevations recovered several feet between 2004 and 2007, towards the range of levels 

observed in 1997. This recovery is noted to occur at the same time as increased COC 

concentrations in a few wells, including KM-6 and KM-16.   

 

Seasonal ground water elevations are typically higher by about 2 to 3 feet in the spring 

when compared with the fall water levels, as shown on Figures 3-3 through 3-5.  These 

figures demonstrate little change in site gradient direction by the consistent relative 

elevation changes between wells over time.  However, well KM-8 water level changes 

with time show rising trends resulting in smaller vertical gradients between nested wells 

KM-8, KM-12 and KM-19.  The reason for this change may be the result of a reduction of 

ground water salinity over time in well KM-8 (Appendix A). 
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3.3 Ground Water Quality 

 

3.3.1 Tronox Monitor Wells 

 

The intent of evaluating water quality from the monitoring well network is to focus on the 

performance of the network using COC concentrations. Table 3-1 presents an 

evaluation of each of the monitor wells with respect to changes in COC, and location 

relative to monitored facility and ground water most heavily impacted from site COC.  

These results are based on the validated ground water quality data for the Tronox site 

that is evaluated on an annual basis and summarized in the annual comprehensive 

report of ground and surface water quality, provided in Appendix A to this monitor well 

placement evaluation.   

 

The annual report evaluates trends for COC and other constituents that indicate 

significant trends.  The annual report for 2007 concluded that concentrations of common 

ions and TDS have generally decreased with time in the Tronox wells, with a few 

exceptions.  This trend has flattened somewhat between 2000 and the present for a 

number of the on-site wells near the west side of the facility as these concentrations 

approached background.  A rising nitrate trend has been noted at some well locations 

near the covered S-X pond.  Nitrate plus nitrite concentrations have doubled in well KM-

8 between 2001 and 2007.  Rising nitrate plus nitrite is also noted in shallow well KM-4 

west of the calcine cap and the covered scrubber pond.  

 

Vanadium and molybdenum currently exceed the RBC at most of the POC wells and 

non-POC wells, as shown in Table 1-2. Ground water molybdenum concentrations in 

monitor wells KM-5 and KM-9 fell below the RBC in 2003, rose slightly for a few years, 

then fell below the RBC once again in 2008.  Molybdenum and vanadium 

concentrations generally decreased with time in nearly all POC wells as indicated in 

Table 3-1, although the ground water from monitor well KM-3 has constant 

molybdenum concentrations since around 2001.  Only one well, on-site deep well KM-

19 was below the RBC for all COC in 2007. 
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Manganese concentrations decreased with time in nearly all wells following LSE and 

remedial actions completed in 1997 (see Appendix A). Manganese concentrations 

decreased much quicker than vanadium and molybdenum concentrations following 

LSE.  However, manganese currently exceeds the RBC in two of the Tronox POC wells 

as shown in Table 1-2.  Well KM-3 ground water indicates an increasing manganese 

trend since 2001.  The ground water from monitor well KM-8 manganese 

concentrations are seasonal.  Ground water concentrations decreased substantially in 

KM-8 between 1997 and 2004, but currently concentrations of manganese are 

increasing and remain an order of magnitude greater than the RBC as shown in Table 

1-2. 

 

Arsenic was less than detection (5 ug/l) at most Tronox wells in 2007, as detailed in 

Appendix A.  Arsenic was identified at small concentration in shallow ground water.  

Concentrations of arsenic in ground water are greater than 10 ug/l near the reclaimed 

scrubber pond with no noted concentration trend.  Arsenic concentrations increased 

between May 1995 and 2002 in the ground water monitored by KM-8, and declined 

through 2005.   

 

Concentrations of TBP and TPH slightly exceed the RBCs in well KM-8 ground water. 

TPH indicates a decreasing ground water trend through 2005 with little change to the 

present as detailed in Appendix A.  TBP indicates an overall decreasing trend since 

LSE was implemented in 1997 through 2005 with a seasonal pattern within this range 

to the present 

 

3.3.1.1 Tronox Ground Water Levels and Concentration Changes 

 

Increasing COC concentrations noted at several wells following the winter of 2004-2005 

are in part observed to correlate with rising water levels in the aquifer following years of 

drought and lowered water levels.  Some of this apparent correlation could be caused 

by changes in precipitation in general rather than changes in water levels as 
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demonstrated by the correlation between precipitation and water levels on Figure 3-2.  

However, seasonal COC concentration fluctuation trends are noted at a number of site 

well locations, including wells KM-2, KM-3, KM-6, KM-8, KM-15, KM-16 and KM-18 as 

shown in Table 3-1.   

 

Ground water in monitoring wells KM-6 and KM-16 in particular, appear to indicate 

consistent COC ground water concentration changes seasonally when compared with 

changes in ground water levels and overall annual changes in moisture.  This 

comparison of water levels with COC trends is demonstrated on Figures 3-6 through 3-

11. These seasonal effects are notable between 2001 and in 2005 for molybdenum and 

vanadium, but seasonal effects for manganese are still observed to a smaller degree.  

 

Increasing concentrations for several constituents in wells KM-6 and KM-16 following 

2004 appear correlative to rising water levels in the aquifer following years of drought. 

Wells KM-6 and KM-16 are centrally positioned within the larger hydraulic conductivity 

areas directing larger concentrations of COC to be transported in a southwesterly 

direction.  Both wells indicate seasonal fluctuations and demonstrate a delayed 

response to LSE and pond basin remediation performed between 1995 and 1997.  The 

delayed response may be due to the increased distance to these well locations.     

    
 
3.3.2 Monsanto Wells 

 

Monsanto monitor wells that are placed along the eastern edge border of the Monsanto 

site include production wells PW-1 through PW-4, TW-33, TW-38 and TW-12.  Wells 

TW-56 and the Lewis Well are located south of the Monsanto property line and are 

routinely monitored by Monsanto.  All of these wells are monitored for manganese, 

molybdenum, and vanadium. These wells, as shown on Figure 3-1, are all located at 

downgradient locations from the Tronox wells.  Monsanto's production wells are fully 

penetrating within the aquifer and extract water from the full section of basalts and 

interflow zones to the base of the basalt aquifer.  Construction details of the Monsanto 

monitoring wells along the east side of the plant including TW-33, TW-38, TW-12, TW-
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56 and the Lewis Well are shown in Table 2-2.  The Monsanto and Lewis wells monitor 

ground water at deeper depths within the basalt aquifer as compared with the KM-series 

shallow wells that monitor ground water at the highest elevations within the aquifer. 

Construction of the Monsanto monitoring wells indicate that well TW-33 has a screened 

interval that is at least 40 feet or greater below the water table.  Shallow well TW-31 

located near well TW-33 is screened between 25 and 30 feet at the water table, but 

does not appear to be monitored by Monsanto.  Well TW-56 is screened at least 37 feet 

below the water table and well TW-12 top screen is at least 17 feet below the water 

table.  The Lewis well yields water from an interval that is noted on the drilling log to be 

at least 50 feet below the first noted occurrence of ground water during drilling.  The RI 

(Dames & Moore, 1995) shows that water levels in well TW-38 may have fallen 

substantially to current levels.  Well TW-38 currently monitors ground water near the top 

of the aquifer.   

 

Molybdenum trends from the annual report (Golder, 2007, Appendix B) and shown on 

Figures 3-12 through 3-16 indicate substantial decreases in molybdenum in 

downgradient wells TW-33, and TW-12 following 1993, nearly identical to the 

decreasing trends noted in Tronox wells KM-15 and KM-18 (Appendix A).  The Lewis 

well is the furthest and most downgradient well yielding ground water impacted by 

molybdenum but indicating little to no impact from vanadium.  Figure 3-12 shows that 

molybdenum concentrations in the Lewis well peaked in 1997 and decreased 

immediately following LSE in 1997 (Golder, 2007, Appendix B).  Big Spring trends 

shown on Figure 3-12 agree with analytical results obtained by Tronox.  City Park 

Spring, shown on figure 3-12 shows increasing molybdenum through 2003 and 

decreasing trends to the present. Vanadium trends were not available for review for 

these sites monitored by Monsanto.  

 

Figure 3-13 shows that molybdenum concentrations in well TW-12 rapidly declined 

starting in 1993 with a flattening of the slope beginning in 2001. Figure 3-14 indicates 

that well TW-56 has slowly increasing molybdenum concentrations with time since 

1993, although the ground water concentration is about half of the RBC.  Figure 3-13 
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indicates that TW-33 has a similar declining trend compared to TW-12 for molybdenum, 

although TW-33 began to flatten a few years prior to this observed trend in TW-12 

(Golder, 2007, Appendix B). 

  

The 2007 Monsanto report (Appendix B) indicates that molybdenum and vanadium are 

captured by the Monsanto production wells PW-1 through PW-4.  In 2007, mean 

vanadium concentrations obtained from production wells PW-1 through PW-4 were 33.4 

ug/l while molybdenum concentrations averaged about 35 ug/l.  Although the production 

rates from each well is not known, total discharge from these wells was estimated to be 

about 1,200 gpm (Dames & Moore, 1995) during the RI.  Assuming a similar pumping 

rate for 2007, based on the comparable water level elevations shown on Figure 3-1, it is 

estimated that 175 pounds of vanadium and 186 pounds of molybdenum are removed 

for the production of elemental phosphorus by Monsanto on an annual basis.   

 

3.3.3 Evergreen Wells 

 

Four 2-inch PVC monitoring wells (EV-1, EV-2, EV-3, and EV-4) are routinely sampled 

at the Evergreen site by Sprague Environmental. The Evergreen site is shown on Figure 

1-1.  Evergreen sampling has been conducted on an annual basis since 2006. Results 

are contained in Appendix C. These wells are downgradient of the Tronox wells. Site 

gradient beneath the Evergreen facility is west-southwesterly, (Sprague Environmental, 

2008).  Unlike the Monsanto wells and Lewis well, these wells monitor the uppermost 

portion of the shallow aquifer and produce water from gravel and broken basalt, as 

shown in Table 2-2.  Formation rock (fresh-water limestone formation) that was 

deposited within channels after the basalts flows is identified in these borings to 18 feet 

in depth.  Although no well testing was done for these wells, well EV-2 located closest to 

the fault is indicated to produce the largest yield, based on the well logs.   

 

 Well EV-1 is upgradient from the Evergreen site.  Well EV-1 also indicates the largest 

ground water concentrations of vanadium and molybdenum measured off of the Tronox 

site in 2007.  The molybdenum concentration from well EV-1 is larger than molybdenum 
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concentrations in ground water from wells KM-15 and KM-17 that are off-site well 

located between Tronox and Evergreen. The current distribution of offsite COC (as 

shown on Figures 3-19 through 3-21) appears to channel through the larger 

permeability zone monitored by well KM-16.  However, the potentiometric gradient, 

ground water concentrations and aquifer conditions to the south of the calcine cap and 

former scrubber pond are unknown, and a potential flow path through this area could 

potentially result in the observed COC distribution noted to the south-southwest of the 

site.  Limited hydrogeologic information in this area to the south of the calcine cap and 

former scrubber pond is a potential data gap in the understanding of flow paths off the 

industrial site.  Therefore, data obtained from a shallow monitoring well placed to the 

south of the calcine cap and scrubber pond and to the east or southeast of well KM-17 

would provide supplemental information to confirm the current understanding of off-site 

flow paths between Tronox and well EV-1, or would result in the identification of 

additional off-site flow paths.    

 

Analytical data from the Evergreen wells are included with the evaluation of the Tronox 

data, as shown on Figures 3-16 and 3-18.   Monitoring wells EV-1 and EV-2 are located 

hydraulically upgradient of the Evergreen site, and are therefore assumed to be 

unaffected by former Evergreen fertilizer production at the site.  Evergreen data indicate 

(contained in Appendix C) that wells EV-3 and EV-4 are downgradient or laterally 

downgradient of Evergreen site (Sprague Environmental, 2008).   Ground water in wells  

EV-3 and EV-4 may be affected by impacts from the former Evergreen site operations 

based on site gradients.  However, the data from all wells appear to show increasing 

COC concentration gradients in a northwesterly direction, and decreasing 

concentrations in a southerly direction towards Finch Spring.   

 

Figures 3-16 through 3-18 demonstrate Evergreen well concentration trends of 

manganese, molybdenum, and vanadium plotted with the Tronox monitoring well 

ground water data.  The concentration data demonstrate very similar decreasing trends 

with time when compared with the Tronox data, indicating that the mass of COC is not 

increasing downgradient of the Tronox site with time.  Molybdenum is attenuating in the 
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basalt aquifer, or is being removed by the Monsanto production wells and migrating 

towards Bear River and Big Springs.  Molybdenum is highly mobile and functions similar 

to chloride in ground water.  Molybdenum is noted to be more widely distributed within 

the valley (to Big Spring).    

 

Vanadium, a less-mobile cation is also decreasing, although the vanadium mass in the 

aquifer appears to decrease less quickly than molybdenum over time.  Vanadium may 

be adsorbed to the aquifer matrix. The vanadium concentrations in ground water 

measured to the south of the Evergreen (with the exception of Finch Spring) are all less 

than 10 ug/l, more than an order of magnitude smaller than Evergreen wells, suggesting 

that vanadium velocities are relatively slower than molybdenum and that vanadium is 

attenuating in the aquifer, or that ground water monitoring between the Evergreen 

facility and Big Spring is not sufficient to detect vanadium.  Vanadium is removed by the 

Monsanto production wells and gradients suggest Evergreen may be within the 

production well capture zone.  Manganese concentrations decreased steadily over time 

and manganese is less than the RBC in the off-site ground water wells and at 

Evergreen.       

 

3.3.4 Off-Site Springs 

 

Tronox routinely monitors surface water quality at four spring locations.  The springs that 

are sampled include Finch Spring, Big Spring, and Upper and Lower Ledger Springs. The 

water from the springs is analyzed for general indicator parameters, common ions, and 

metals.  Finch and Big Spring water concentrations exceed the RBC for molybdenum only 

and are included in the annual ground water quality reports produced by Tronox (see 

Appendix A).  Both locations continue to indicate decreasing trends for molybdenum. 

Data obtained by Golder  shown on Figure 3-12 corroborate this finding for Big Spring 

(Golder, 2007).  

 

Finch Spring originates from the base of the Finch Spring Fault scarp, approximately 

4000 feet to the south of the Tronox facility, shown on Figure 3-1 and forms a small 
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pond.   Finch Spring has been routinely sampled since 1991 and appears to represent a 

southern and most downgradient boundary to measurable vanadium in surface water.  

Finch Spring is assumed to represent ground water quality at this location, since the 

spring is derived from ground water along the base of the fault. 

 

Big Spring is the most distant spring relative to the site, located approximately 4 miles 

south of the facility and south of the town of Soda Springs and is believed to be 

impacted from both the Monsanto facility and from the vanadium plant. Big Spring 

emerges from alluvium at the south end of the valley floor and flows into Hatchery 

Creek and then into the Bear River.  Flow from this spring is considerably greater than 

Finch Spring, although this flow was smaller than normal between 2001 and 2004 due 

to several years of below normal precipitation.  Discharge from Big Spring was 

approximately 17.6 cfs (7,900 gpm) in May 2007, whereas discharge from Finch Spring 

ranges from about 10 to 40 gpm.  Vanadium remains at or below the detection limit in 

Big Spring. 

 

 Limited ground water data are available between the site and Big Spring to 

demonstrate the pathway, or ground water areas where molybdenum exceeds the RBC 

of 180 ug/l.  City Park Spring that is monitored by Monsanto is located approximately 

2000 feet to the north-northwest of Big Spring and indicates similar concentrations to 

Big Spring but with a different concentration trend with time. Sampling of the Lewis Well 

(Figure 3-12) shows that this downgradient location fell below the molybdenum RBC in 

2000 and is currently about half of the RBC.  Well sampling from private wells south of 

Soda Springs in June 2000 (  showed 

concentrations of molybdenum to be about or less than 20 ug/l.  Surface water sample 

results on Highway 34 near Hooper Springs Rd (near US Forest Ranger Station) in 

October 1999 indicated a molybdenum concentration of 100 ug/l, indicating that some of 

the transport of mass to the south of the site occurs within the surface water.  Big Spring 

molybdenum concentrations (2009) are below the RBC. However, it is likely that ground 

water between Big Spring and Tronox property exceeds the RBC for site COC. 

 

(b) (6)
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Big Spring was first sampled by Kerr-McGee in 1993 and is currently sampled by 

Monsanto and Tronox.  Results from sampling of Big Spring are presented in Appendix 

A and Appendix B.  Results from both Monsanto and Tronox show that molybdenum 

concentration increased through 1997 and began decreasing at Big Spring following 

LSE at the site.  Therefore, it is observed that the molybdenum concentration is 

decreasing at nearly all monitoring locations between the Tronox facility boundary and 

the furthest most downgradient point observed at the Bear River, indicating that 

molybdenum is attenuating in the basalt aquifer and being removed to the Bear River at 

Big Spring.  Assuming an average flow rate of 17.6 cfs and a molybdenum concentration 

of 210 ug/l, an estimated 7,400 pounds of molybdenum are discharged from the aquifer to 

Big Spring on an annual basis based on May 2007 data. 

 

Upper and Lower Ledger Spring surface approximately 3,300 feet to the southeast of 

Finch Spring and issue from basalt.  In June 2000, EPA requested Kerr-McGee resume 

routine sampling of Upper and Lower Ledger Springs.  These springs were first sampled 

by Kerr-McGee in 1991.  These springs are a source of drinking water for Soda Springs.  

The analytical results are plotted as a function of time and are presented in Appendix A.  

Concentrations of metals are typically less than detection in Upper and Lower Ledger 

Springs, although molybdenum and vanadium are infrequently detected at concentrations 

near the detection limits. Water quality at Upper and Lower Ledger Springs does not 

appear to be impacted from former site operations based on May 2007 water quality 

results.  

 

3.4 Adequacy of Well Placement - Defined Areas of COC in Ground Water 

 

The following sections provide an analysis of the monitor well placements within and 

outside of defined areas of COC in ground water exceeding the RBC, both on the 

industrial facility and downgradient of the point of compliance.  Although the ground 

water from most of the wells, with the exception of deep well KM-19, exceed the RBC 

for at least one COC as shown in Table 3-1, the main transport of COC across and off 
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the industrial facility occurs along pathways of greatest hydraulic conductivity between 

wells KM-6 and KM-15 and KM-16, as demonstrated on Figure 2-1 and on Figures 3-19 

through 3-21.    

 

3.4.1 Manganese 

 

The wells that are located within the areas of largest manganese impact to ground water 

are shown on Figure 3-19.  Elevated manganese concentrations in ground water extend 

from the west side of the former scrubber pond in KM-3 in a westerly direction towards 

KM-6 and KM-8 (Appendix A).  The largest manganese concentrations appear centered 

about the south end of the covered S-X pond basin, with a trend towards the south 

towards KM-16. Manganese concentrations have decreased with time in nearly all of the 

monitoring wells relatively quickly following LSE (see Appendix A).  Recent manganese 

concentrations (May 2007) in TRONOX monitor wells are summarized in Table 1-2.   

 

May 2007 manganese concentrations in ground water for on-site Tronox wells range from 

less than detection in well KM-19 to 5,000 ug/l in well KM-8 (see Appendix A).  In May 

2007, the RBC for manganese (180 ug/l) was exceeded in two POC wells, KM-3 (560 ug/l) 

and KM-8 (5,000 ug/l).  Manganese does not exceed the RBC to the south or west of the 

POC wells in either the Evergreen wells or in the Monsanto wells utilized in this evaluation.  

Manganese was reported to be less than the detection limit to 2.6 ug/l at Upper and Lower 

Ledger Spring.  Manganese was also less than the detection limit Finch and Big Springs 

during May 2007. 

 

The current monitor well scenario defines the off-site migration of manganese.  

Downgradient wells at Evergreen and Monsanto confirm this finding. 
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3.4.2 Molybdenum 

 

Molybdenum is readily soluble in water, and is more mobile than vanadium in the ground 

water.  Multiple valence states are a complicating factor in molybdenum chemistry.  The 

anionic (molybdate) species are probably predominant in natural water (Hem, 1978).    

 

Molybdenum concentrations indicate an overall decreasing trend with time (See Appendix 

A).  Molybdenum concentrations in Tronox monitor wells for May 2007 are summarized in 

Table 1-2.  Molybdenum was a dominant metal in the S-X raffinate stream, and therefore 

is found in greater ground water concentrations near former S-X and scrubber pond 

source locations.  During May 2007, on-site well concentrations of molybdenum ranged 

between 23 ug/l in deep monitoring well KM-19 to 41,000 ug/l in well KM-8.   

 

Figure 3-20 shows the placement of the wells for all three facilities defining the most 

heavily impacted ground water areas.  Figure 3-20 illustrates that concentrations of 

molybdenum are elevated in areas centered to the south end of the former S-X pond and 

about the perimeter of the covered scrubber pond.   This area of elevated molybdenum in 

the ground water follows the zone of larger hydraulic conductivity to the southwest towards 

wells KM-15 and KM-18, Evergreen well EV-1, and as far west as Monsanto well TW-12.  

Monsanto wells TW-33 and TW-38 located to the west of the Tronox facility show 

molybdenum concentrations in the range of 50 ug/l.  This concentration is slightly greater 

than the average molybdenum concentrations being removed by the Monsanto production 

wells PW-1 through PW-4. 

 

Molybdenum exceeds the RBC (180 ug/l) in all of the on-site wells with the exception of 

wells KM-5, KM-9 and KM-19, as shown in Table 1-2.  The molybdenum RBC is exceeded 

at all Tronox well locations to the south of the industrial facility, in the Evergreen wells, and 

at Finch Spring and Big Spring.  Molybdenum was less than the detection limit in Upper 

and Lower Ledger Spring during May 2007.  
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The current monitor well placements within the ground water areas most heavily impacted 

by molybdenum define off-site migration from the industrial facility.  However, the well 

placement does not define the easternmost edge of the molybdenum RBC as shown on 

Figure 3-20.  Trend analysis of molybdenum in well KM-17 shows concentrations peaked 

in 2000 and have been decreasing since that time (see Appendix A).  Molybdenum 

concentrations in well KM-17 are within the same range as the Evergreen wells, as shown 

on Figure 3-20.   The potentiometric gradient to the east of well KM-17 is inferred from 

water levels in wells near the closed scrubber pond, but is not defined.  Ground water 

concentrations and aquifer conditions are not monitored in this area.  A potential flow 

path through this area could account for the observed molybdenum distribution noted to 

the south-southwest of the site.  Lack of hydrogeologic information in this area east of 

well KM-17 is a potential data gap for defining the RBC boundaries for molybdenum.  

Therefore, a shallow monitoring well located to the south of the calcine cap and 

scrubber pond and to the east or southeast of well KM-17 would provide supplemental 

hydrogeologic and COC concentration data to confirm the current understanding of 

offsite flow paths between the site and the Evergreen site. 

 

3.4.3 Vanadium 

 

May 2007 ground water vanadium concentrations in the Tronox monitor wells are 

summarized in Table 1-2. Vanadium concentrations in ground water are decreasing with 

time at most locations, but at a slower rate when compared with manganese, and 

molybdenum.  Vanadium is detected at concentrations above the RBC (260 ug/l) in all of 

the on-site wells with the exceptions of intermediate well KM-11 and deep well KM-19 as 

shown in Table 1-2.  Vanadium concentrations ranged between 10 ug/l in KM-11 and 

18,000 ug/l in well KM-8 (see Appendix A).   

 

Vanadium was a dominant metal in the S-X raffinate stream.  Vanadium in the ground 

water at the site is predominantly found in the pentavalent state.  Transport of vanadium 

in water and soil is influenced by redox potential, pH, and the presence of particulate 

(USHHS, 1990).  Vanadium species have a tendency to bind strongly to mineral or 
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biogenic surfaces by adsorption or complexing; hence it can be transported either in 

solution or in suspension.  Adsorption may be the most significant attenuating factor for 

vanadium.   

 

Figure 3-21 illustrates the distribution of vanadium concentration in ground water beneath 

and downgradient of the site.  Larger vanadium concentrations are consistently identified 

near the south end of the reclaimed S-X pond and west of the southern half of the calcine 

cap and the covered scrubber pond. Vanadium concentrations in off-site Tronox monitor 

wells located southwest of the site exceed the vanadium RBC, as well as Monsanto well 

TW-12 and Evergreen wells EV-1 and EV-4, as shown on Figure 3-21.  Wells EV-2 and 

EV-3 located to the south and to the southeast of the Evergreen site are below the 

vanadium RBC.  Based on the concentration in well TW-33 at Monsanto, vanadium 

persists on the eastern portion of the Monsanto site in as ground water impacted from the 

Tronox site is drawn in the direction towards the production wells and discharged. 

 

To the south of the industrial facility boundary, ground water from monitor well KM-17 (18 

ug/l) remains substantially less than the RBC for vanadium, and defines the eastern 

boundary of vanadium in the ground water.  Elevated vanadium concentrations extend 

southwesterly along a zone of larger hydraulic conductivity from the industrial facility 

boundary towards the Evergreen facility, defining the southeastern position of vanadium in 

shallow ground water in an area close to Finch Spring.  The largest concentrations of 

vanadium are projected to be found between KM-15 and the Evergreen facility.  The areas 

of highest vanadium concentration in ground water are projected to be found between 

highway 34 and Finch Spring.  Monsanto wells TW-56 and to the south, the Lewis well, 

show vanadium at or near the detection limit.    

 

During May 2007, the vanadium concentration in Finch Spring was 58 ug/l and 2.5 ug/l at 

Big Spring.  Vanadium was less than the detection limit of 10 ug/l in Upper and Lower 

Ledger Springs. 
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The current monitor well placements within the ground water areas most heavily impacted 

by vanadium appear to define off-site migration from the industrial facility at the POC.  

These monitor well data supplemented with the Monsanto and Evergreen well data help 

define the plume, however, the downgradient RBC boundary for vanadium to the south 

and southwest of Evergreen cannot be determined from these data.  The 2007 data 

suggest that the RBC contour for vanadium straddles the Evergreen site, with wells EV-2 

and EV-4 ground water concentrations that are below the vanadium RBC.    

 

3.5 Adequacy of Well Placement - Movement of COC in Ground Water 

 

One of the goals of this monitor well evaluation is to assess whether the existing 

monitor wells are adequately located to demonstrate that COC in the ground water are 

attenuating rather than migrating in a downgradient direction (EPA, 2008, Addendum 1 

to the Statement of Work of Remedial Design/Remedial Action Consent Decree for 

Kerr-McGee Superfund Site).  Another goal is to assess whether the existing monitor 

well network is adequate to detect potential ground water (or surface water) impacts 

where institutional controls are necessary at off site locations until cleanup performance 

standards are achieved.  Figures 3-20 and 3-21 indicate that molybdenum and 

vanadium concentrations in ground water exceed the RBC on property owned by the 

City of Soda Springs, and property owned by Monsanto.  The current monitor well 

network does not define the furthest downgradient RBC boundaries for molybdenum 

and vanadium.  These figures infer that  molybdenum and vanadium ground water 

concentrations could exceed the RBC at other property locations downgradient from the 

Evergreen site that are not monitored by the current monitor well network.  Off-site 

exceedences of the molybdenum RBC to the south of the industrial park (shown on 

Figure 1-1)  is probable due to the elevated concentrations noted south of Soda Springs 

at Big Spring.   However, the most recent data (2009) indicate that molybdenum 

concentrations are below the RBC, and that a larger mass of COC does not appear to 

be migrating downgradient from the site and that  COC generally are not increasing 

downgradient.   
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The remedy was actually implemented in phases; the MAP ponds that affected off site 

and Monsanto monitor wells were removed from service in 1993, , the S-X pond was 

emptied in 1996, the scrubber pond was mostly empty in 1997 and the calcine was 

capped in 2001.  All of these actions assisted in reducing ground water COC 

concentrations (Appendix A) that were present prior to November 1997.   In order to 

demonstrate that COC are decreasing at all downgradient locations, a comparison of 

the wells is made by normalizing the data and plotting the relative percent decrease of 

COC molybdenum and vanadium from the time of LSE, November 1997.  The initial 

concentration (Co) for each well at the November 1997 sampling round is selected for 

continuity of data evaluation.   An assessment of trends for a shorter, or more recent 

time period (2004 through 2008) is provided in the Remedy Evaluation Report (Global 

Environmental, 2010, in progress).  Data gaps in defining the adequacy of monitor well 

placements and extent of contamination have been identified and steps to address 

those gaps are proposed using a phased approach as described in the conclusions 

section of this report. 

 

3.5.1  Molybdenum Trends in Aquifer 

 

As part of the FS, concentrations of COC following LSE were modeled to decline to 

background concentrations over time.  Measured reductions in ground water 

concentration of molybdenum in the monitor wells and off-site springs are represented 

by plots of normalized concentration versus time as shown on Figure 3-22 through 

Figure 3-28.  Molybdenum is a COC that is found above the RBC from the site to the 

most downgradient point, Big Spring.  While some of the mass is discharged at Finch 

Spring, a substantial mass of molybdenum at concentrations greater than the RBC is 

transported in a southerly direction, bounded within the area between Finch Spring and 

Monsanto well TW-12, eventually discharging to Big Spring, as shown on Figure 3-20.  

The remainder of the molybdenum moves directly west off-site and is removed by 

Monsanto production wells, or complexes and becomes fixed in the basalt aquifer.  
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Intermediate depth wells KM-11, KM-12 and KM-18 shown on Figure 3-22 indicate that 

molybdenum concentration decline is occurring at nearly the same rate in ground water 

monitored at all three locations, both on and off-site.  Concentrations of molybdenum in 

the intermediate wells in 2007 were about 18 to 35 percent of the initial concentration at 

the time of LSE. 

 

Shallow wells near the covered scrubber pond and off-site well KM-17 are shown on 

Figure 3-23.  This figure demonstrates that molybdenum increased by up to 60 percent 

in well KM-17 by 2002. The relative increase in concentrations in well KM-17 compared 

to the initial concentration following the implementation of the site remedy may be the 

result of the diversion of the S-X stream to the scrubber pond in 1994 and 1995 and 

deposition of the calcine prior to the remedy in the very southeast corner of the facility in 

1996 and 1997.  Well KM-17 is downgradient of the scrubber pond and is influenced by 

the former operations at this site with a notable delay with respect to changing COC 

concentrations brought about by process changes and remedial actions.  Well KM-17 is 

indicated to have a very small permeability relative to wells near the scrubber pond, 

therefore the relative change in well KM-17 concentrations appear to occur more slowly 

than the changes in molybdenum concentrations in shallow wells near the former 

scrubber pond. Concentrations of molybdenum in wells KM-2 and KM-3 are declining 

relatively more slowly than KM-4.  Concentrations of molybdenum in the wells near the 

covered scrubber pond are now about 10 to 23 percent of the initial concentration at the 

time of LSE.  Well KM-17 is about 20 percent recovered from 1997 concentrations.  

 

Shallow wells on the west side of the site and downgradient off-site well KM-15 are 

shown on Figure 3-24.  Concentrations of molybdenum in wells KM-5 and KM-9 are 

declining relatively more slowly than wells KM-13 and downgradient well KM-15.  

Concentrations of molybdenum in the wells near the covered S-X pond are now about 

10 to 45 percent of the initial concentration at the time of LSE.  This figure demonstrates 

that downgradient site trends are not increasing relative to on-site trends.   Figure 3-25 

for well KM-8 shows a similar pattern to KM-13, with about 35 percent of the initial 

concentration remaining. 
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Shallow wells in the central COC ground water zone including well KM-6 and 

downgradient off-site well KM-16 are shown on Figure 3-26.  Concentrations of 

molybdenum in well KM-6 are declining relatively more slowly than in downgradient well 

KM-16, indicating that concentrations of molybdenum at downgradient sites are not 

increasing relative to on-site trends and that an increasing mass of COC is not moving 

downgradient.  

 

Figure 3-27 shows post-LSE molybdenum concentration decline in the most 

downgradient wells and plots these with available data from the Evergreen site.  Results 

indicate that the Evergreen wells, located even further downgradient than the off site 

wells, are declining at the same, or at a greater rate than the downgradient Tronox 

wells. and that an increasing mass of COC is not moving downgradient from the Tronox 

site to Evergreen.  

 

Figure 3-28 shows post-LSE molybdenum concentration decline in the most 

downgradient wells and plots these with concentration declines measured at Finch and 

Big Spring. Results indicate that the springs, located even further downgradient than the 

off-site wells, are declining at the same, or at a greater rate than the downgradient 

Tronox wells.  Finch Spring molybdenum concentration is declining at a faster rate than 

Big Spring molybdenum concentration, with both locations indicating 35 to 55 percent of 

initial concentration. Results by comparison indicate that an increasing mass of COC is 

not moving downgradient from the site.  

 

3.5.2 Vanadium Trends in Aquifer 

 

As part of the FS, concentrations of the COC vanadium following LSE were modeled to 

evaluate concentration decline to background concentrations over time.  Measured 

reductions in ground water concentration of vanadium in the monitor wells are 

represented by plots of normalized concentration versus time as shown on Figures 3-29 

through Figure 3-34.  Similar to the observed distribution of molybdenum in ground 

water, vanadium in the aquifer moves off-site in a westerly direction towards the 
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Monsanto production wells.  A well-defined mass of vanadium at concentration above 

the RBC is transported in the basalt aquifer in a southerly direction off of the site 

towards Monsanto well TW-12 as shown on Figure 3-21.  Vanadium is removed by 

Monsanto production wells, is discharged at Finch Spring, becomes fixed in the basalt 

aquifer, or is transported from the Soda Springs industrial park (shown on Figure 1-1) 

towards Soda Springs in areas not currently detected by the monitoring well network.  

Vanadium is at the detection limit at Big Spring and in City Park Spring (a location that 

is sampled by Monsanto, Figure 3-12), but is less than detection in the Ledger Springs.  

Historic well sampling of private wells south of Soda Springs in June 2000  

 showed concentrations of vanadium at the 

instrument detection limit.  Surface water sample results on Highway 34 near Hooper 

Springs Rd in 1999 indicated a vanadium concentration of 8.5 ug/l.  Therefore, 

vanadium is not found in concentration above the detection limit in ground water south 

of wells TW-12 and EV-2.  There is no current evidence indicating that vanadium is 

transporting within the aquifer toward Soda Springs, based on these data (Figure 3-21).    

 

Intermediate depth wells KM-11, KM-12 and KM-18 shown on Figure 3-29 indicate that 

vanadium concentration decline is occurring in the ground water at nearly the same rate 

in all locations, with KM-11 recovery at a slightly greater rate.  Concentrations of 

vanadium in the intermediate-depth wells in 2007 were about 50 percent of the initial 

concentration at the time of LSE (November 1997). 

 

Shallow wells near the covered scrubber pond and off-site well KM-17 are shown on 

Figure 3-30.  Concentrations of vanadium in well KM-3 is declining relatively more 

slowly than the other wells.  Concentrations of vanadium in the wells near the covered 

scrubber pond  in 2007 were about 35 to 50 percent of the initial concentration at the 

time of LSE.   

 

Shallow wells on the west side of the site and downgradient off-site well KM-15 are 

shown on Figure 3-31.  Concentrations of vanadium in all of these wells are declining at 

a relatively equal rate, with all wells in this group at about 50 percent of the initial 

(b) (6)
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concentration in 2007. This figure demonstrates that downgradient site trends are not 

increasing relative to on-site trends.  Figure 3-32 for well KM-8 shows that vanadium 

concentrations have increased about 250 percent since the initial concentration at the 

time of LSE, indicating localized impacts to ground water in well KM-8 unrelated to 

removal of the liquid source. 

 

Shallow wells in the central COC ground water zone including well KM-6 and 

downgradient off-site well KM-16 are shown on Figure 3-33.  Concentrations of 

vanadium in the wells near the covered scrubber pond in 2007 were about 62 to 75 

percent of the initial concentration at the time of LSE.  Slow concentration declines are 

largely due to the effects of increased vanadium concentrations between May 2005 and 

May 2007, a period that was accompanied by increased annual precipitation (see 

Figure 3-2).  Although very similar in aspect, Figure 3-33 demonstrates that 

concentrations of vanadium in well KM-6 are declining slightly more slowly (best fit line 

to the data has a shallower slope) than in downgradient well KM-16 (best fit line to the 

data has a slightly steeper slope), as the result of the larger spiked concentrations 

observed in well KM-6 ground water around 2006.  

 

Figure 3-34 shows post-LSE vanadium concentrations decline in the most downgradient 

wells and plots these with available data from the Evergreen site.  Results indicate that 

the Evergreen wells, located even further downgradient than the off-site wells, are 

declining at the same, or at a greater rate than the downgradient Tronox wells.  

 

3.6 Long-term Monitoring Optimization 

 

With the exception of internal monitoring wells KM-1, KM-4, KM-6, KM-7, KM-10 and the 

off-site wells KM-15 through KM-18, remaining wells are monitored for point of 

compliance with RBC.  Table 3-2 provides recommendations for changes in monitoring 

frequency of wells and springs, based on this monitoring well evaluation, and the 

evaluation of trends contained in Appendix A.   
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The following recommended changes to the monitoring plan can be made without 

reducing the information required to assess remedy performance. In general, wells with 

COC that show the largest variation in long-term trends and demonstrate seasonal 

variations are important to understanding the fate and transport of the COC relative to 

the remedy evaluation.  These wells will continue to be monitored at least semi-annually 

to document these long term and seasonal changes.  Wells that show flatter trends that 

decline more slowly or are relatively flat also help with the understanding of remedy 

performance.  Flat trends, particularly those with concentrations above established 

RBCs, provide valuable information related to the effectiveness of the remedial actions 

in achieving cleanup goals.  However, because the concentrations in these wells rarely 

change, less frequent monitoring is prudent.  Therefore, recommended changes for the 

long-term monitoring using the current network are shown in Table 3-2 and include: 

 

 Continued semiannual monitoring for most POC wells that continue to show 
decreasing trends or seasonal fluctuating trends (wells KM-2, KM-3, KM-4, KM-6, 
KM-8, KM-9, KM-11, KM-12 and KM-13); 

 
 Recommended annual monitoring for POC wells with flat trends and internal non-

POC wells (wells KM-5 and KM-7);   
 

 Well KM-19 has already achieved the clean-up goals and could be monitored 
less frequently (i.e. annually);   

 
 Semiannual monitoring of off-site wells and springs should continue as the result 

of noted significant seasonal fluctuations and the importance of these well sites 
for defining areas of off-site migration of COC; 

 
 For future sampling events, POC wells that indicate ground water concentrations 

below the RBC could have monitoring frequency reduced to annual monitoring 
(based on mutual agreement with EPA) to ensure concentrations do not climb 
above the RBC. 

 

Additional investigations to assess data gaps in the current monitoring network are 

warranted and could be performed in a phased approach according to an approved 

work plan.  These investigations would include: 
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 Evaluation of potential receptors along the pathway between the site and Big 
Spring through a water rights and well database study to obtain additional data 
and to assess the needs for institutional controls; 

 
 Installation of a deep monitoring well to the southwest of the site outside the 

influence of the Monsanto production wells and within the area of impacted 
ground water to assess whether deeper ground water is impacted as observed 
at off-site well KM-18; 

 Installation of a shallow monitoring well south to southeast of KM-17, and; 

  Sampling and investigation for additional plant-site sources.  
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4.0 CONCLUSIONS 

 

4.1 Adequacy of Monitoring Well Placement  

 

Based on this monitoring well evaluation that assessed spatial distribution of hydraulic 

conductivity in the aquifer (Section 2.3), relationship between transient concentrations 

and water levels (Section 3.2), and distribution and movement COC in ground water for 

2007 (Section 3.4), the existing monitoring well network is adequately placed to define 

the ground water pathways for COC exiting the facility point of compliance.  Water level 

flow directions to the south of the calcine cap indicate flow in a more southerly direction 

in this general area as the result of a flatter gradient, based on well KM-2 and KM-3 

water level elevations.  However, well KM-17 water levels and concentration trends for 

molybdenum suggest that ground water south of the cap area is monitored by well KM-

17 as the gradient transports ground water to the west.   Use of the available data in 

2007 from the Monsanto and Evergreen sites (Appendices B and C) in conjunction with 

the data collected from the Tronox wells (Appendix A) allows for a more complete 

understanding of off-site transport and the areal limits to the COC impacts to ground 

water.  

 

Analysis of water level changes with time indicates that the Tronox wells demonstrate 

relatively uniform seasonal change in the water levels between wells, and therefore little 

significant change occurs over time in the gradient or flow directions beneath or off of 

the site.  This is further confirmed when comparing the 2007 gradient with the site 

gradients for 1993 that were evaluated in the RI. Therefore, no changes to the current 

monitoring system appear warranted based on changes in gradient or site water levels.   

 

Observation of COC concentration decline on site and at ground water monitoring 

locations downgradient of the site indicates that the data from the existing monitoring 

well network used in conjunction with the Evergreen, Monsanto and off-site spring 

surface water  data demonstrate that COC concentrations are declining at nearly all 

locations since LSE was implemented.  Manganese concentrations declined relatively 
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quickly beyond the POC following LSE. Molybdenum that is not removed by Monsanto 

production wells attenuates in the aquifer, or is discharged at Big Spring.  Concentration 

reductions indicate that vanadium is transported much more slowly through the aquifer 

than manganese and molybdenum, and vanadium concentrations approach the 

detection limit south of Finch Spring.   Therefore, the monitoring well network does not 

necessarily define the southern most edge for the vanadium levels at the RBC as with 

the case of molybdenum exceeding the RBC at Finch Spring 

 

4.2 Adequacy of Monitoring Program and Proposed Program Changes 

 

The current monitoring program is sufficient to monitor releases from the site to ground 

water as well as defining releases from the industrial site and the POC.  The COC 

boundaries are defined by Tronox, Monsanto, Evergreen and private wells in Soda 

Springs and surface water sample locations.  The spatial distribution of the wells within 

the areas most impacted by COC indicate that vanadium is attenuating within the 

aquifer and that downgradient monitored locations are decreasing in COC concentration 

at rates comparable to most monitored locations on the site.  

 

The current frequency of ground and surface water monitoring and the list of analytes 

used for the Kerr-McGee Soda Springs, Idaho Superfund site are sufficient to monitor 

the site remedial actions completed between 1997 and 2002. The proposed changes to 

the ground water and surface water monitoring program that are detailed in Section 3.6 

and shown in Table 3-2 can be implemented without a loss of understanding of the 

temporal changes in COC concentration and the transport of COC in the ground water.  

 

4.3 Data Gaps 

 

Based on the evaluation of the Tronox monitor well network, and additional information 

provided by EPA, Tronox and Sprague Environmental, several data gaps have been 

identified that should be addressed by Tronox in a phased approach.  One data gap is 

the need to address the mechanism for the larger concentrations of molybdenum in off-
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site well KM-17 and whether potential unmonitored pathways exist to the east of KM-17.  

An additional shallow monitor well should be installed southeast of KM-17 to further 

evaluate this boundary. Potential source areas at the plant site (scrubber pond basin) 

should be investigated to assess impacts to well KM-17 and the closer wells KM-2, KM-

3 and KM-4.  

 

Another recognized data gap is the potential for COC to exist above the RBC in the 

shallow basalt aquifer and within deeper units of the basalt aquifer at locations 

downgradient from Tronox. The downgradient RBC boundaries for vanadium and 

molybdenum are not identified, based on the Evergreen monitoring results.  

Exceedences of COC in the deeper aquifer are demonstrated in Tronox well KM-18, 

where a notable downward vertical gradient is noted relative to the shallow aquifer. This 

gradient is assumed to be induced by the Monsanto production wells.  Installing a deep 

well at a location downgradient of the site and outside of the influence of the Monsanto 

pumping radius (between Evergreen and Big Spring) would: 1) allow for the evaluation 

of vanadium and molybdenum concentrations at the base of the basalt aquifer; 2) 

further identify potential off-site pathways that are not currently monitored, and; 3) 

address the needs for institutional controls at properties downgradient from the site that 

are not controlled by Tronox.   

 

A third data gap in the monitor well network is the explanation of elevated molybdenum 

concentrations in Big Spring that have been above the RBC prior to 2009.  The potential 

for multiple sources and pathways by which molybdenum is transported to Big Spring 

should to evaluated. A number of private wells were identified and sampled in the past, 

including the .  

Potential receptors (users of ground water) between the site and Big Spring that have 

not previously been investigated should be identified in order to determine where 

exposures might take place (if any) and the need for Institutional Controls to protect 

these receptors.  Potential receptor areas that should be researched in 2010 include all 

points of ground and surface water withdrawal located within Township 9 South, Range 

42 East, sections 5, 6 and 7.  This search should include areas downgradient from the 

(b) (6)
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Tronox site through the town of Soda Springs to the Bear River. Any new wells not 

previously identified should be considered for potential sampling locations and to 

assess the need for the placement of institutional controls.   
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TABLE 3-1
MONITOR WELL EVALUATION TABLE

Tronox

Well ID Well Use
Total Well 
Depth

Feet of 
Screen

COC 
Exceeding 
RBC

As Increasing or 
Decreasing?

Mn Increasing or 
Decreasing?

Mo Increasing or 
Decreasing?

V Increasing or 
Decreasing?

KM-1
Shallow 
Background 55.9 10 NA Not Sampled Not Sampled Not Sampled Not Sampled

KM-2 POC Well 57.2 10 As, Mo, V No Trend Decreasing Decreasing Decreasing

KM-3 POC Well 49.1 10 As, Mn, Mo, V No Trend
Increasing since 
2001 Flat since 2001 No trend

KM-4
Internal Facility 
Monitoring 53.7 10 As, Mo, V No Trend No trend Decreasing No trend

KM-5 POC Well 48 10 V Less than detection No Trend
Flat/slightly 
decreasing Flat since 2002

KM-6
Edge of Facility 
Monitoring 44.7 10 As, Mo, V Less than detection

No trend/rising since 
2002

Flat/slightly 
increasing since 
2002 Increasing since 2004

KM-7
Internal Facility 
Monitoring 56.2 10 Less than detection Decreasing Decreasing Flattening since 2002

KM-8 POC Well 44.6 10 As, Mn, Mo, V No Trend
Increasing since 
2004

Increasing since 
2006 No trend

KM-9 POC Well 57.5 10  V Less than detection No Trend
Flattening/slightly 
decreasing Decreasing

KM-10

Intermediate 
Depth 
Background 120 20 NA Not Sampled Not Sampled Not Sampled Not Sampled

1
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TABLE 3-1
MONITOR WELL EVALUATION TABLE

Well ID Well Use
Total Well 
Depth

Feet of 
Screen

COC 
Exceeding 
RBC

As Increasing or 
Decreasing?

Mn Increasing or 
Decreasing?

Mo Increasing or 
Decreasing?

V Increasing or 
Decreasing?

KM-11
Intermediate 
Depth POC Well 100 20 Mo Less than detection No trend Decreasing Decreasing

KM-12
Intermediate 
Depth POC Well 154.1 20 Mo, V Less than detection No Trend Decreasing Decreasing

KM-13 POC Well 56.4 10 Mo, V Less than detection No Trend Decreasing Decreasing

KM-15 Off-Site Well 55.2 10 Mo, V Less than detection Decreasing Decreasing
Decreasing/flattening in 
2004

KM-16 Off-Site Well 73.3 10 Mo, V Less than detection Decreasing
Flattening since 
2003 Increasing since 2006

KM-17 Off-Site Well 48.2 10 Mo Less than detection No Trend Decreasing At detection

KM-18

Intermediate 
Depth Off-Site 
Well 172.6 20 Mo, V Less than detection Decreasing Decreasing

Decreasing/flattening in 
2004

KM-19 POC Deep Well 213.6 20 None Less than detection Decreasing Flat Flat

2
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TABLE 3-1
MONITOR WELL EVALUATION TABLE

Tronox

Well ID Well Use

KM-1
Shallow 
Background

KM-2 POC Well

KM-3 POC Well

KM-4
Internal Facility 
Monitoring

KM-5 POC Well

KM-6
Edge of Facility 
Monitoring

KM-7
Internal Facility 
Monitoring

KM-8 POC Well

KM-9 POC Well

KM-10

Intermediate 
Depth 
Background

TPH/TBP

Well 
Located 
Within 
Plume?

ROD Clean-up 
Achieved? Comment Source Area Monitored

NA NA NA
Water level 
monitored

Lateral gradient background well - not 
sampled

NA Yes No

Seasonal 
COC 
fluctuation

Active calcine tailing 
impoundment/former scrubber pond 
area

NA Yes No

Seasonal 
COC 
fluctuation Reclaimed scrubber pond

NA Yes No
Active calcine tailing impoundment 
area

NA Yes No
Achieved Mo 
cleanup level

Historic scrubber pond/historic MAP 
ponds, Boiler blowdown 
pond/downgradient of facility

NA Yes No

Seasonal 
COC 
fluctuation

Historic Limestone Settling Ponds/Zone 
of large transmissivity

NA Yes No Historic calcine impoundment area

No trend Yes No

Seasonal 
COC 
fluctuation

Former S-X pond/ downgradient of 
plant  facility

NA Yes No
Achieved Mo 
cleanup level

Former S-X pond/downgradient of  
plant facility

Not Sampled NA NA
Water level 
monitored Intermediate depth background well

3
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TABLE 3-1
MONITOR WELL EVALUATION TABLE

Tronox

Well ID Well Use

KM-11
Intermediate 
Depth POC Well

KM-12
Intermediate 
Depth POC Well

KM-13 POC Well

KM-15 Off-Site Well

KM-16 Off-Site Well

KM-17 Off-Site Well

KM-18

Intermediate 
Depth Off-Site 
Well

KM-19 POC Deep Well

TPH/TBP

Well 
Located 
Within 
Plume?

ROD Clean-up 
Achieved? Comment Source Area Monitored

NA No No Former scrubber pond

NA Yes No
Former S-X pond/ downgradient of 
plant  facility

NA Yes No
Former S-X pond (north end) and 
downgradient of plant facility

NA Yes No

Seasonal 
COC 
fluctuation

Off-site well southwest of former S-X 
pond and within main area of impacted  
ground water 

NA Yes No

Seasonal 
COC 
fluctuation

Off-site well south of former S-X and 
settling ponds and within main area of 
impacted ground water 

NA No No
Off-site well southwest of former 
scrubber pond and active calcine tailing

NA Yes No

Seasonal 
COC 
fluctuation

Off-site well southwest of former S-X 
pond, pond and within main area of 
impacted  ground water, paired with 
KM-15

NA No Yes
Former S-X pond and downgradient of 
plant  facility

4
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TABLE 3-2
LONG-TERM GROUND AND SURFACE MONITORING RECOMMENDATIONS 

Well ID Well/Spring Use

COC 
Exceeding 
RBC

ROD Clean-up 
Achieved? Comment Source Area Monitored

Recommended Long-Term 
Sampling Frequency

KM-1
Shallow 
Background NA NA

Water level 
monitored

Lateral gradient background well - not 
sampled Water levels only

KM-2 POC Well As, Mo, V No
Seasonal COC 
fluctuation

Active calcine tailing 
impoundment/former scrubber pond 
area Semiannual

KM-3 POC Well As, Mn, Mo, V No
Seasonal COC 
fluctuation Reclaimed scrubber pond Semiannual

KM-4
Internal Facility 
Monitoring As, Mo, V No

Active calcine tailing impoundment 
area Semiannual

KM-5 POC Well V No
Achieved Mo 
cleanup level

Historic scrubber pond/historic MAP 
ponds, Boiler blowdown 
pond/downgradient of facility Annual

KM-6
Edge of Facility 
Monitoring As, Mo, V No

Seasonal COC 
fluctuation

Historic Limestone Settling Ponds/Zone 
of large transmissivity Semiannual

KM-7
Internal Facility 
Monitoring No Historic calcine impoundment area Annual

KM-8 POC Well As, Mn, Mo, V No
Seasonal COC 
fluctuation

Former S-X pond/ downgradient of 
plant  facility Semiannual

KM-9 POC Well  V No
Achieved Mo 
cleanup level

Former S-X pond/downgradient of  
plant facility Semiannual

KM-10

Intermediate 
Depth 
Background NA NA

Water level 
monitored Intermediate depth background well Water levels only

KM-11
Intermediate 
Depth POC Well Mo No Former scrubber pond Semiannual

1
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TABLE 3-2
LONG-TERM GROUND AND SURFACE MONITORING RECOMMENDATIONS 

Well ID Well/Spring Use

COC 
Exceeding 
RBC

ROD Clean-up 
Achieved? Comment Source Area Monitored

Recommended Long-Term 
Sampling Frequency

KM-12
Intermediate 
Depth POC Well Mo, V No

Former S-X pond/ downgradient of 
plant  facility Semiannual

KM-13 POC Well Mo, V No
Former S-X pond (north end) and 
downgradient of plant facility Semiannual

KM-15 Off-Site Well Mo, V No
Seasonal COC 
fluctuation

Off-site well southwest of former S-X 
pond and within main area of impacted  
ground water Semiannual

KM-16 Off-Site Well Mo, V No
Seasonal COC 
fluctuation

Off-site well south of former S-X and 
settling ponds and within main area of 
impacted ground water Semiannual

KM-17 Off-Site Well Mo No
Off-site well southwest of former 
scrubber pond and active calcine tailing Semiannual

KM-18

Intermediate 
Depth Off-Site 
Well Mo, V No

Seasonal COC 
fluctuation

Off-site well southwest of former S-X 
pond, pond and within main area of 
impacted  ground water, paired with 
KM-15 Semiannual

KM-19 POC Deep Well None Yes
Former S-X pond and downgradient of 
plant  facility Annual

Upper Ledger Water Supply None Downgradient of facility Semiannual
Lower 
Ledger Water Supply None Downgradient of facility Semiannual

Finch Spring
Monitor off-site 
COC Mo No Downgradient of facility Semiannual

Big Spring
Monitor off-site 
COC Mo No Downgradient of facility Semiannual

2
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Ground Water Monitoring Network Evaluation TRONOX
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FIGURE 3-3
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FIGURE 3-4
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FIGURE 3-5

TRONOX MONITOR WELL WATER LEVELS 
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FIGURE 3-6

KM-6 WATER LEVEL ELEVATIONS VERSUS MANGANESE CONCENTRATION
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FIGURE 3-8

KM-6 WATER LEVEL ELEVATIONS VERSUS VANADIUM CONCENTRATION
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FIGURE 3-9

KM-16 WATER LEVEL ELEVATIONS VERSUS MANGANESE CONCENTRATION
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FIGURE 3-10 

KM-16 WATER LEVEL ELEVATIONS VERSUS MOLYBDENUM CONCENTRATION
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FIGURE 3-11

KM-16 WATER LEVEL ELEVATIONS VERSUS VANADIUM CONCENTRATION
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FIGURE 3-17

MOLYBDENUM - OFF SITE WELLS AND EVERGREEN 
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FIGURE 3-18

VANADIUM  - OFF SITE WELLS AND EVERGREEN 
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Ground Water Monitoring Network Evaluation                                                                                                                                                        Tronox  Inc.

FIGURE 3-23
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Ground Water Monitoring Network Evaluation                                                                                                                                                        Tronox  Inc.

FIGURE 3-24
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Ground Water Monitoring Network Evaluation                                                                                                                                                        Tronox  Inc.

FIGURE 3-25

POST-LSE MOLYBDENUM TRENDS WELL KM-8
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Ground Water Monitoring Network Evaluation                                                                                                                                                Tronox Inc. 

FIGURE 3-26

POST-LSE MOLYBDENUM TRENDS SHALLOW 
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Ground Water Monitoring Network Evaluation                                                                                                                                                Tronox Inc. 

FIGURE 3-27
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Ground Water Monitoring Network Evaluation                                                                                                                                                Tronox Inc. 

FIGURE 3-28

POST-LSE MOLYBDENUM TRENDS SHALLOW 
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Ground Water Monitoring Network Evaluation                                                                                                                                                        Tronox  Inc.

POST-LSE VANADIUM TRENDS INTERMEDIATE 
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Ground Water Monitoring Network Evaluation                                                                                                                                                        Tronox  Inc.

FIGURE 3-30

POST-LSE VANADIUM TRENDS SHALLOW WELLS
NEAR SCRUBBER POND COVER AND KM-17
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Ground Water Monitoring Network Evaluation                                                                                                                                                        Tronox  Inc.

FIGURE 3-31

POST-LSE VANADIUM TRENDS SHALLOW WELLS
WEST SIDE OF PLANT AND OFF-SITE
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Ground Water Monitoring Network Evaluation                                                                                                                                                        Tronox  Inc.                   

FIGURE 3-32

POST-LSE VANADIUM WELL KM-8
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Ground Water Monitoring Network Evaluation                                                                                                                                                        Tronox  Inc.

FIGURE 3-33

POST-LSE VANADIUM TRENDS SHALLOW WELLS
CENTRAL COC GROUND WATER ZONE
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FIGURE 3-34

POST-LSE VANADIUM TRENDS SHALLOW WELLS
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1.0 INTRODUCTION 
 
1.1   Ground Water Monitoring Program 

 

Tronox (formerly Kerr-McGee Chemical LLC) monitors water levels and water quality in 

both on- and off-site wells and selected springs on a semiannual basis.  Data reports 

are presented to the EPA and IDEQ on a semiannual basis.  A validation report that 

included the Remedial Design/Remedial Action (RD/RA) database was issued to EPA 

on September 20, 2007 (GET, 2007).  Therefore, the database is not included in this 

report, and the reader should refer to the data contained in the validation report in 

conjunction with this document. The RD/RA database contains all analytical data supplied 

by the laboratory following the completion of the Remedial Investigation/Feasibility Study 

(RI/FS) study, and was prepared at the request of Region 10 EPA on September 23, 

1997.  

 

Monitor wells were installed at strategic locations to monitor specific surface water 

impoundments, aquifer units, downgradient off-site locations, and the TRONOX facility 

as a whole. Locations of on- and off-site well placements and screen location depths 

are shown in Table 1-1.  These data are also presented in previous technical 

memoranda and work plans (Dames & Moore, 1991 a, b and 1992).  

 

Location of the TRONOX site and property owned by Tronox is shown on Figure 1-1.   

Locations of all TRONOX wells installed during the remedial investigation (RI) are 

shown on Figure 1-2.  Figure 1-2 also presents measured water level elevations and 

ground water gradients in May 2007. 

 

Thirteen of the 18 RI/FS wells are designated "shallow" wells with total depths of 45 to 73 

feet.  Four wells are designated "intermediate-depth" wells with total depths of 100 to 173 

feet.  One well (KM-19) is completed on-site to a total depth of 230 feet and designated a 

"deep" well. 
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The shallow wells are completed with 10 feet of well screen that is set in the uppermost-

defined basalt flow or interflow zone.  Shallow wells were completed within the first 

occurrence of ground water while drilling.  On-site shallow wells include wells KM-1, KM-

2, KM-3, KM-4, KM-5, KM-6, KM-7, KM-8, KM-9, and KM-13.  Off-site shallow wells 

include KM-15, KM-16, and KM-17. 

 

The intermediate-depth wells are completed with 20 feet of well screen that is set in a 

deeper basalt flow identified across the site through geophysical interpretation. On-site 

intermediate depth wells include KM-10, KM-11, and KM-12.  The off-site intermediate-

depth well is designated KM-18. 
  

1.2 Remedial Action Completion 
 

A complete discussion of the Remedial Action Completion activities is described in the 

Draft Remedial Action Completion Report Revision I (GET, 1999), and the Draft 

Remedial Action Completion Report for Calcine Capping, 2000 through 2001 (GET, 

2003).   Remedial Action for the TRONOX vanadium facility addressed the selected site 

remedy from the Record of Decision (ROD, September 1995) and subsequent 

amendment to the ROD (July 2000).  The Remedial Action for the vanadium plant 

included: 

 

• Elimination of uncontrolled liquid discharges from the site; 
 

• Landfilling solids from the scrubber and S-X ponds at an on-site landfill; 
 

• In-place capping of the wind-blown calcine, roaster reject, reject fertilizer, and 
active calcine tailings during 2000 and 2001; 

 
• Semi-annual ground water monitoring to determine the effectiveness of source 

control, and; 
 

• Establishment of institutional controls in affected off-site areas to prevent 
ingestion of ground water for as long as the ground water exceeds the risk-based 
concentrations (RBC). 

 

 



2007 Annual Comprehensive   TRONOX 
Ground Water Report  Soda Springs, Idaho  

C: GET\TRONOX\RP2007ANNGWRPT.doc      3 

 

1.2.1 Liquid Source Elimination 

 

The ROD required TRONOX (formerly Kerr-McGee Chemical LLC) to implement Liquid 

Source Elimination (LSE) to eliminate the uncontrolled releases of process water to 

ground water.  During 1993, the unlined magnesium ammonium phosphate (MAP) 

ponds were removed from service and covered. This action had an immediate effect on 

water quality in nearby well KM-5.  Three larger unlined ponds at the facility were either 

eliminated or replaced to accomplish LSE between 1995 and 1997.  These three ponds 

included the roaster scrubber pond, S-X raffinate pond, and the calcine pond.  

Elimination of these ponds also had an effect on ground water quality  

 

1.2.1.1   Scrubber Pond 

 

Wet scrubbers controlled air emissions from the roasters since the plant began 

operating in 1963.  The solids collected in the scrubbers and in the discharge water 

were pumped to various scrubber water ponds.  This management practice resulted in 

an uncontrolled release of the process water to ground water, and left the solids from 

the process impounded in each pond. The scrubber sediments from the former pond on 

the east side of the facility were impounded in the on-site landfill, constructed during 

1997.  

 

The wet scrubbers were replaced by a baghouse system on each roaster in 1997.  The 

baghouse collected particulate emissions without the use of water.  Solids collected in 

the baghouse were impounded with the calcine.  The result of the installation of the 

baghouse system was the elimination of the scrubber pond.  This allowed for the 

excavation and placement of the roaster scrubber solids in the landfill and the closure 

and reclamation of the roaster scrubber pond.  

 

The vanadium plant and supporting baghouse facilities were dismantled between 

October 2001 and February 2002.  The footprint of the vanadium plant was covered 
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with limestone fines and recontoured to provide positive drainage away from the site of 

the former facility. 

 

1.2.1.2 S-X Pond 

 

TRONOX constructed double-lined ponds in 1995 and 1997 to contain the raffinate 

stream. The 5-acre ponds were reclaimed in 2004. Use of the unlined S-X pond was 

discontinued by 1996 and the sediment was pushed into a pile when the bottom was 

dry.  The S-X pond sediments were impounded in the on-site constructed landfill in 

1997. 

 

1.2.1.3 Calcine Pond 

 

Historically, calcine was deposited in the impoundment area by mixing the solids from 

the vanadium leaching process with water and pumping the slurry to the calcine 

impoundment.  The water used in this operation infiltrated through unlined calcine 

ponds.  TRONOX installed a mechanical dewatering system to separate the water and 

the calcine in 1997, eliminating the pond. No calcine was produced following closure of 

the plant in 1999 and the calcine impoundment site was capped with synthetic liner in 

2001. 

 

1.3 LSE Completion 

 

TRONOX excavated and transported S-X and scrubber pond sludge to an engineered 

landfill constructed during September 1997.  The S-X pond was taken out of service 

during 1996. During November 1996, the S-X pond sediments and underlying soils were 

scraped to the south end of the pond and covered with plastic.  This allowed an extended 

period for the S-X solids to dry and consolidate. The scrubber pond came out of service 

in April 1997 and was drained prior to sediment thickness investigation.   
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The scrubber solids were worked into windrows and piles in the scrubber pond basin to 

accelerate drying.  Prior to compaction in the landfill, the wastes were mixed at a ratio of 

3:1 scrubber to S-X solids to achieve optimum moisture for compaction. During the last 

week of September 1997, the Idaho Department of Environmental Quality (IDEQ) 

inspected the pond basins and determined that all of the pond solids had been removed 

from the native soils lining the pond basins.  Several feet of clean native soil were 

placed in the pond basins to support growth of a vegetative cover. The overall site 

slopes were graded and sloped to enhance runoff away from the preexisting pond 

locations.   

 

Pond reclamation activities occurred during the last week of September and during the 

first week of October 1997. Following removal of sediment materials from the pond 

basins and approval of closure from the IDEQ, completeness of sediment removal from 

pond basins was documented with photographs.   
 
 
1.4 Ground Water COC 

 

The six contaminants of concern (COC) identified in the Risk Assessment (EPA, 1993) 

include arsenic, manganese, molybdenum, tributyl phosphate, total petroleum 

hydrocarbons, and vanadium.  Table 1-2 presents a range of concentrations for COC at 

the POC wells, showing both the largest and the most recent (May 2007) 

concentrations. 
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2.0 SUMMARY OF SITE HYDROGEOLOGY 
 

2.1  Site Hydrogeology 

 

Ground water beneath and downgradient from the TRONOX site exists within the basalt 

sequences, the basalt interflow zones, and within limited areas of the alluvium.  Ground 

water also exists within the Tertiary Salt Lake Formation that underlies the basalt.  All of 

the on-site and off-site monitor wells installed as part of the TRONOX RI/FS are 

completed at various depths within the basalts, as shown in Table 1-1.  Although ground 

water occurs in the Salt Lake Formation and within a limited area of the alluvium on-site, 

the basalts are considered the principal aquifer beneath the TRONOX site. 

 

The hydrogeologic properties of the basalts and interflow zones were characterized for 

the TRONOX RI/FS, using: 

 

• Geologic, geophysical, hydraulic head, hydraulic gradient, and hydraulic conductivity 
parameters from the installed wells; 

 
• Hydraulic response data observed in the monitor wells, and; 
 
• Observation and testing data from 14 on-site monitor wells, 4 off-site monitor wells 

and 5 on-site coreholes.  
 
 
2.1.1 The Salt Lake Formation 

 

The Tertiary Salt Lake Formation is comprised of tuffaceous sandstones, conglomerates 

and limestones that yield small amounts of ground water for domestic and stock 

purposes, and are unpredictable as a water-supply source.  The Salt Lake Formation is 

not considered part of the shallow ground water system. The Salt Lake Formation was 

cored on-site in corehole CH-3 from 231 to 250 feet (total depth of corehole CH-3) and 

was found to consist of fractured quartzite, sandstone, and clay with a packer test 

hydraulic conductivity of 0.77 ft/day.  This is within, but at the low end of the range of 
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packer-test hydraulic conductivities estimated for the deeper part of the overlying basalt 

sequence.  No wells at the TRONOX site were completed within this formation. 

 

2.1.2 Alluvium 

 

Seismic refraction studies performed as part of the RI indicated that alluvium is thickest 

and extends to the greatest depth on the eastern side of the plant facility.  Based on 

geologic data from well KM-2, a small area of thin saturated alluvium overlies the basalt in 

the eastern part of the TRONOX facility where the elevation of the basalt/alluvium contact 

falls below the elevation of the water table.  Well KM-2 is screened across the 

basalt/alluvium contact.  The area of saturated alluvium appears to be limited near the 

east side of the facility, extending a short distance to the north and south of the capped 

calcine tailings.  The alluvium has not been noted to contain ground water at other 

locations on the TRONOX site. 

  

2.1.3 Basalt Aquifer 

 

The basalts and interflow zones of the mid-Pleistocene Blackfoot Lava Field comprise the 

principal aquifer beneath the TRONOX site.  All of the on-site TRONOX monitor wells, 

with the exception of well KM-2, are screened exclusively within these basalts and 

interflow zones.  The basalt sequence at the TRONOX site, described in the RI is 

comprised of five identifiable basalt flows (Basalts Nos. Qb1 through Qb5) and associated 

interflow zones (Interflow Zones Nos. I1 through I4).  Two younger basalts (Qb5a and Qb5b) 

and associated interflows were identified to the south and west of the site and are 

believed to have occurred as post-faulting flows.  These basalts and interflow zones are 

believed to be stratigraphically similar to basalt flows identified at the Monsanto Site by 

Golder (1985 and 1992a). However, the hydrogeologic characteristics of the basalt flows 

between the two sites appear to be different. Notable differences include: 

 

• Magnitudes of hydraulic conductivities of the basalt flows and interflow zones at the 
TRONOX site are relatively similar based on the results of extensive aquifer testing, 
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whereas basalts and interflow units at the Monsanto site are indicated to differ 
substantially; 

 
• Local water level elevation and water quality differences exist between adjacent 

shallow, intermediate-depth and deep wells at Monsanto.  Water quality and aquifer 
test data for TRONOX indicate that the entire thickness of saturated basalt is in 
relatively good vertical hydraulic connection over the area of the TRONOX site, and; 

 
• Faults are considered to represent zones of increased transmissivity at the TRONOX 

site, whereas they are interpreted to be barriers to flow at the Monsanto site.  
 
 
2.1.3.1 Hydraulic Conductivities of the Basalt Aquifer 

 

Primary permeability of unbroken basalt is small.  Most ground water in basalt is 

transmitted along secondary features such as joints or fractures.  Vertical columnar joints 

are a common feature observed in basalt exposed to the south and southwest of the site 

along the trace of the Finch Spring Fault.  The presence of intensely fractured or vesicular 

zones, rubble zones, and/or cinder zones can also greatly increase the ability of basalt to 

transmit water.  Interflow zones are comprised of subaerial deposited materials, including 

clays, cinderaceous deposits, alluvial sands and gravels, organic debris and weathered 

and broken basalt.  Variations in the ability of interflow zones to transmit water result from 

changes in the character and thickness of these materials. 

 

Observed hydraulic conductivities estimated from the slug, specific capacity, and pumping 

tests conducted in the shallow, intermediate-depth, and deep wells include the following: 

 

• Basalts ranged from 8 to 340 ft/day; 
 
• Interflow zones ranged from 90 to more than 200 ft/day. 
 
• Basalts and interflow zones together ranged from 2 to more than 100 ft/day. 
 
• Basalt No. Qb5 (shallow basalt represented by shallow well screened zones) ranged 

from about 9 to 340 ft/day. 
 
• Basalt No. Qb3 (Deeper basalt screened in wells KM-10, KM-11, KM-12, and KM-18) 

ranged from 8 to almost 100 ft/day. 
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Hydraulic conductivities estimated for well KM-19 screened in Basalt No. Qb2 and 

Interflow Zone No. I1 ranged from about 15 to almost 70 ft/day. 

 

Generalizations about hydraulic conductivities observed within the basalt aquifer at the 

TRONOX site include the following: 

 
• The hydraulic conductivities of interflow zones are not significantly greater than those 

of the basalt flows; 
 
• Hydraulic conductivities of the shallower basalts (Basalt No. Qb5) are generally greater 

but not significantly greater than those of the deeper basalts (Basalt No. Qb3); 
 
• A horizontal layer of significantly smaller hydraulic conductivity which could greatly 

limit or prevent vertical movement of ground water was not identified; 
 
• A continuous horizontal layer of significantly larger hydraulic conductivity along which 

horizontal ground water flow could be localized was not identified; 
 
• Hydraulic conductivities in the shallow wells on the east side of the plant (KM-1, KM-2, 

KM-3, and KM-4) range from 90 to 270 ft/day and appear to be greater than hydraulic 
conductivities in shallow wells on the west side of the plant (KM-5, KM-8, KM-9, and 
KM-13), which range from 9 to 48 ft/day. 

 
 
2.1.3.2 Estimated Ground Water Velocities 

 

Horizontal hydraulic gradients within the shallower basalt aquifer vary from 0.01 feet per 

foot in the eastern part of the site to 0.03 feet per foot in the western part of the site.  

Effective porosities have been reported for the basalts of the Snake River Plain aquifer of 

southeastern Idaho to range from about 8 to 10 percent (Robertson, 1974; Lewis and 

Goldstein, 1982; Isherwood, 1981; Nace et al., 1959).  If an effective porosity of 8 percent 

and range of hydraulic conductivities of 5 to 270 ft/day is used, then a range of estimated 

ground water particle velocities of 0.6 to 34 ft/day can be calculated for the eastern part of 

the plant site.  The effective porosity of 8 percent and the observed range of hydraulic 

conductivities of 9 to 340 ft/day on the western of the site yield a range of estimated 

ground water particle velocities of 3 to 130 ft/day for the western part of the plant site. 
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2.2 Current Direction and Rate of Ground Water Flow 

 

Ground water flows in response to hydraulic gradients from areas of higher hydraulic 

head to areas of lower hydraulic head at rates that are proportional to hydraulic 

conductivity and hydraulic gradient and inversely proportional to effective porosity of the 

aquifer.  Ground water can flow vertically through aquifers or between aquifers in 

response to vertical hydraulic gradients and horizontally within aquifers in response to 

horizontal gradients.  Ground water in the Shallow Aquifer System generally flows 

southward from the topographically higher Blackfoot Reservoir (about 12 miles north of 

the TRONOX facility) to seeps and springs along the topographically lower Bear River. 

 

Horizontal hydraulic gradients and ground water flow directions within the shallow basalt 

units at the site are indicated by water level elevations measured during May 2007 and 

are contoured on Figure 1-2.  Site gradient averaged about 0.02 ft/ft in 2007. 

 

The predominant flow direction beneath the plant site is to the west-southwesterly, as 

shown on Figure 1-2. The western ground water flow direction beneath the site is caused 

by pumping from the Monsanto production wells located west of the TRONOX site. 

Ground water levels beneath the east side of the facility suggest a more southerly flow 

component, with flow beneath the east side of the facility directed towards well KM-3.  

This subtle change in flow direction may be the result of capping the calcine in 2001.  

Previous annual evaluations indicated a flatter and more westerly overall flow pattern for 

this area.  

 

Water level elevations measured during May 2007 in the deeper monitor wells KM-11, 

KM-12, and KM-18 are also shown on Figure 1-2 but are not contoured. Ground water 

levels in the deeper wells indicate a pattern of ground water flow that is similar to the 

pattern observed in the shallow wells. 
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2.3   Site Water Levels and Site Precipitation 

 

Figure 1-3 presents annual rainfall totals for Soda Springs, Idaho between 1990 and 

2006, obtained from Tigert Airport in Soda Springs.  Annual totals peaked at about 17.5 

inches in 1994 and 1997.  Annual precipitation rates declined after 1997 to about 11.5 

inches in 2001.   Annual precipitation rates have been increasing on average since 2001, 

to just over 15 inches annual average in 2005 and 2006.    

 

Site ground water level changes over time correlate with variation in the annual average 

precipitation, rates, although general rises in site water levels lag the precipitation by 

about three years, based on the observation of the low annual average in 2001 and 

recovery in water levels in site wells after 2004.  Overall, water levels dropped on average 

5 to 8 feet between 1997 and October 2001, and then remained at lowered levels in the 

fall through 2004, as indicated on Figure 1-4.  Water levels recovered several feet 

between 2004 and 2007, towards the range of levels observed in 1997. This recovery 

may have affected concentrations in a number of wells.  Seasonal water levels are 

typically higher by about 2 to 3 feet in the spring when compared with the fall water levels.   
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3.0 GROUND WATER SAMPLING 
 

3.1 Ground Water Point of Compliance 

 

The Record of Decision (EPA, September 1995) stated that the point of compliance 

(POC) for the evaluation of the selected remedial actions for ground water will be the 

boundary of the current active industrial facility, using the existing monitoring wells 

(EPA, 1995).  During the RI, TRONOX placed monitor wells at strategic locations to 

monitor specific impoundments, aquifer units, downgradient off-site locations, and the 

facility as a whole.  Locations of on- and off-site well placements and screen location 

depths were presented in previous technical memoranda and work plans. 

 

During 2004, TRONOX purchased the Hopkins property to the south of the former 

industrial facility.  This property includes the areas containing the monitoring wells KM-

15, KM-16, KM-17, and KM-18, that have been designated the “off-site” wells in all 

previous documents.  The off-site designation is continued in this document, referring to 

wells that are located off of the industrial facility, as established by EPA. 

 

POC wells include wells KM-2, KM-3, KM-5, KM-8, KM-9, KM-11, KM-12, KM-13, and 

KM-19.  EPA requested the addition of wells KM-2, KM-3 and KM-11 to the list in their 

May 6, 1997 correspondence and TRONOX included POC sampling for these wells.  

Table 3-1 provides the justifications used for sampling of POC wells at the site, and for 

sampling off-site well and spring locations.  

 

3.2 Ground Water Sampling and Analysis Plan 

 

A ground and surface water sampling plan was developed for the RD/RA sampling 

events for on-going semiannual sampling.  This plan was finalized and accepted by 

EPA during May 1997.  An additional low-flow sampling plan was developed during 

September 1997 to incorporate low-flow sampling methods described below.  
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3.2.1 Low-Flow Purge Sampling Methods 

 

TRONOX installed stainless steel submersible pumps in each of the sampling wells 

during October 1997.  A pump was installed in KM-7 during May 2000. These pumps 

are dedicated for evacuation and sampling purposes.  Each pump is operated by a 

portable generator system.  Each pump is suspended on Schedule 80 1-inch PVC 

piping and a stainless steel safety cable (in intermediate depth and deep wells), such 

that the intake level on each pump is placed in the approximate center of the well 

screened interval.  

 

Low-flow well purging was first performed during the November 1997 sampling round 

following dedicated pump installation in each of the sampled wells.  Low-flow sampling 

methods are based on EPA Region 1 “Low Flow SOP” dated May 13, 1996 and the 

EPA document “Low-Flow (Minimal Drawdown) Ground Water Sampling Procedures” 

dated April 1996. This method was provided as an addendum to the RD/RA Sampling 

and Analysis Plan (SAP) deliverable submitted to EPA during May 1997 and approved 

by Region 10 EPA on June 6, 1997.  Low-flow sampling is performed on all of the “KM” 

series wells with the exception of non-POC wells KM-1 and KM-10.  Wells KM-1 and 

KM-10 are monitored for water level purposes only. 

 

During sampling, flow rates are measured concurrent with drawdown in each well to 

assess stabilization of purged ground water. A discharge assembly is used to control 

the rate of discharge from each well via use of a ball valve.  The assembly is used to 

control discharge from each well during sampling such that the amount of discharge will 

not allow the well to be drawn down more than 0.3 feet during purging and sampling 

events. 

 

Field measurements are made through the use of a turbidity meter and flow cell.  The 

flow cell is used to measure pH, temperature, specific conductance, and dissolved 

oxygen.  Field data are graphed following sample collection to show stabilization of field 

parameter measurements with time prior to sample collection.  These graphs are 
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presented with the semiannual data validation reports.  Criteria used to determine 

whether the purged water has stabilized include: 

 

• pH within ± 0.3 units; 

• Temperature to within ± 2 degrees; 

• Specific Conductance within ± 10 percent; 

• Dissolved oxygen within ± 10 percent, and; 

• Turbidity within ± 10 percent. 

 

If the parameters do not stabilize to meet the above criteria within the extraction of three 

casing volumes, then a sample is obtained following the removal of not more than three 

casing volumes.  Samples are collected from the discharge point beyond the ball valve.  

Samples are collected and handled in accordance with the May 1997 SAP. 

 

3.3 QA/QC Data Review 

 

QA/QC review is performed on a semiannual basis after receipt of the data from the lab.  

Results of the QA/QC data review are presented in the semiannual data validation 

report, and are not included in this annual ground water review. 
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4.0 RECENT GROUND AND SURFACE WATER QUALITY 
 

Recent ground and surface water quality refers to the results of samples obtained 

between the dates of May 14 through May 16, 2007 the (May 2007 sampling round). 
 
4.1 Background Water Quality and Type 

 

Upgradient off-site springs and wells were sampled during the RI, but are no longer 

sampled.  The reader is encouraged to refer to the RI report (Dames & Moore, 1995).  

Locations sampled from background for the TRONOX site included Formation Spring, 

and several other private wells to the north and east of the site. These background 

locations have not been sampled since 1991 since clean-up performance is based on the 

POC wells. 

 

TDS concentrations are about 500 mg/l in background wells and springs.  The largest 

reported TDS concentration from background locations was 579 mg/l in Formation 

Spring.  The pH values measured at the background locations are near neutral and 

ranged from 6.8 to 7.4 units.  Specific conductance ranged from about 840 umhos/cm in 

the private wells to about 970 umhos/cm in Formation Spring.  

 

Reported background chloride concentrations are about 3.9 mg/l.  Background sulfate 

concentrations are in the range of about 40 mg/l.  Nitrate concentrations range from 0.11 

mg/l in Formation Spring to 0.75 mg/l in private wells. Concentrations of aluminum, 

arsenic, chromium, manganese, molybdenum, nickel, selenium, and vanadium are less 

than detection at upgradient private wells and springs located to the east of the site. 

 

Background ground water quality and type was characterized during the RI using the 

trilinear diagram classification method developed by Piper (1944).  The Piper diagram 

consists of two ternary fields (triangles) for plotting percentages of cations (left triangle) 

and anions (right triangle), and a central diamond-shaped composite field for plotting the 

relative contribution of the major ion pairs.  Based on the Piper plots, the site background 
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water type plots in a specific pattern and can be classified as calcium-magnesium 

bicarbonate-type water. 

 

4.2 Common Ion Distributions in Ground Water 

 

The Piper plots evaluated during the RI indicated a mixing of background-type waters 

beneath the site with pond seepage and contributions from leachate produced in the 

vadose zone.  Water flowing onto the site is relatively high in calcium and low in sodium 

and potassium.  Waters are also compositionally high in bicarbonate.  Waters mixed 

beneath the site increase substantially in sodium, potassium, sulfate and chloride (Dames 

& Moore, 1995).  

 

4.3 General Ground Water Quality Parameters 

 

4.3.1 pH 

 

The pH range in wells across the site historically indicated neutral to slightly alkaline 

conditions in the past.  Between 1999 and 2001, field pH was found to be lower in many of 

the wells near the reclaimed S-X pond including samples from wells KM-6, KM-7, KM-8, 

KM-12, KM-19, and near the reclaimed scrubber pond (KM-2, KM-3, KM-4, and KM-11).  

The lower ground water pH (range of 6.1 to 6.9) likely had some affect on concentration 

trends for metals during the 1999 through 2001 period, causing small metals concentration 

increases during this period.  Current site distribution of pH is shown on Figure 4-1.  

During the May 2007 sampling event, pH indicated decreasing units of concentration from 

east to west across the site, with the lowest pH in the vicinity of well KM-8.   

 

4.3.2 Total Dissolved Solids 

 

Ground water TDS concentrations in on-site wells ranged from slightly less than 500 

mg/l in wells KM-1 and KM-10 (previous results) to about 11,000 mg/l (current) in well 

KM-8.  The secondary drinking water standard for TDS (500 mg/l) was exceeded in 
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most of the TRONOX POC wells. Recent concentrations of TDS are shown in Figure 4-

2. TDS is elevated in shallow wells surrounding the reclaimed scrubber pond, located to 

the south of the calcine tailing area that was capped in 2001. Concentrations of TDS in 

intermediate-depth well KM-11 is within the range of background.  Beneath the west side 

of the site, TDS concentration in well KM-8 is substantially larger than nearby wells KM-

9 and KM-13 which are within the range of background TDS concentrations. TDS is 

elevated above background in wells KM-6 and intermediate depth well KM-12 near the S-

X pond. TDS concentration in deep well KM-19 (510 mg/l) is also within the range of 

background.   

 

At off-site ground water locations, TDS concentrations are elevated in wells KM-15 

through KM-18, ranging from 590 to 700 mg/l.  Finch Spring, located approximately 4400 

feet south of the TRONOX site, indicates a TDS concentration of 530 mg/l, while Big 

Spring is was slightly greater at 640 mg/l.    

 

4.3.3 Turbidity 

 

Turbidity was measured in the field during low-flow purging of the wells.  Results of 

turbidity for the 2007 sampling events are summarized in Table 1 and presented 

graphically in Appendix A of the May 2007 Laboratory Data Quality Report (GET, 

September 19,  2007).  Although turbidity is generally not considered an indicator of 

ground water contamination, excessive turbidity in an unfiltered sample can bias analytical 

results causing reported total metals concentrations to be unrepresentative of true 

concentrations in ground water.  Turbidity is a measure of the solids and suspended 

organic material in a sample and is reported in nephelometric turbidity units (NTUs).   

 

May 2007 turbidity ranged from 0.45 NTUs in well KM-17 to 12.2 NTUs in well KM-8.  Well 

KM-8 frequently exhibited increased turbidity throughout its sampling history.  Turbidity 

was reduced following redevelopment and removal of large amounts of sediment from this 

well in February 2000.  
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4.4 Selected Major Ions in Ground Water 

 

4.4.1 Chloride 

 

May 2007 concentrations of chloride are shown on Figure 4-3. The secondary drinking 

water standard for chloride is 250 mg/l.  Reported chloride concentrations in shallow wells 

range from 5.7 mg/l in KM-1 (previous sampling) to 2000 mg/l (recent) in KM-8.  Chloride 

was predominant in the S-X and scrubber ponds before these impoundments were 

removed from service.  May 2007 ground water chloride concentrations are elevated 

relative to background near the reclaimed scrubber pond as indicated on Figure 4-3.  

Wells to the southwest and west of the S-X pond, respectively have near-background 

chloride concentrations while nearby well KM-8 is two orders of magnitude larger in 

concentration.   Concentrations of chloride in deeper wells, including KM-11 near the 

former scrubber pond and in wells KM-12 and KM-19 near the former S-X pond range 

from 9 to 43 mg/l. Chloride concentrations at Finch and Big Spring are 25 and 35 mg/l, 

respectively.  Upper and Lower Ledger Spring chloride concentrations range from 4.2 to 

4.8 mg/l and represent background levels. 

 

4.4.2 Nitrate Plus Nitrite 

 

Prior to the October 1995 sampling round, samples were analyzed for nitrate, nitrite, and 

nitrate plus nitrite.  Results indicated that nitrite concentrations are relatively small in 

comparison with nitrate.  Currently, only nitrate plus nitrite is analyzed. The primary 

drinking water standard of for nitrate is 10 mg/l.  Nitrate plus nitrite concentrations at 

Upper and Lower Ledger Springs is currently 0.44 to 0.87 mg/l, representative of 

background concentration for the basalt aquifer. 

 

Nitrate plus nitrite concentrations from the May 2007 sampling round are presented on 

Figure 4-4.  Increased nitrate concentrations are centered about well KM-8 to the south of 

the covered S-X pond, and in another ground water area beneath the site centered to the 
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south west corner of the calcine cap.  Nitrate plus nitrite exceeding 5 mg/l extends beyond 

the industrial facility boundary to the south and southwest of the site towards well KM-15.  

Nitrate is noted to be larger than background concentration at Finch Spring (3.2 mg/l) and 

at Big Spring (4.6 mg/l). 

 

4.4.3 Sulfate 

  

Sulfate indicates a similar ground water trend to chloride and TDS.  Concentration 

distribution of sulfate is presented on Figure 4-5. Reported concentrations of sulfate 

from the May 2007 sample round range from about 37 mg/l in well KM-19 to 6,700 mg/l 

in well KM-8. Increased concentrations are centered immediately west of the covered 

scrubber pond and to the south of the covered S-X pond. Sulfate concentrations in the 

deeper wells are elevated with respect to background concentration, and range from 64 

to 120 mg/l.  The secondary drinking water standard for sulfate (250 mg/l) was 

exceeded in monitor wells KM-3, KM-4 and KM-8.  The largest sulfate concentrations in 

ground water are associated with areas infiltrated by the former S-X raffinate stream.  

Off-site concentrations of sulfate are elevated above background in wells KM-15 

through well KM-18, ranging from 85 to 130 mg/l.   

 

4.5 Selected Metals in Ground Water 

 

4.5.1 Arsenic 

 

Recent ranges of arsenic concentrations in TRONOX monitor wells are summarized in 

Table 1-2 and are shown on Figure 4-6.  Concentrations in ground water range from less 

than detection in on-site wells to 90 ug/l in well KM-8 near the reclaimed S-X pond.   

Recent distribution of arsenic in on-site wells shows that arsenic is detected in wells 

around the reclaimed scrubber pond.  Shallow wells KM-2, KM-3 and KM-4 near the 

former scrubber pond are 10 ug/l or greater in concentration.  Samples collected from off-

site wells and springs were less than the arsenic method detection limit.   
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4.5.2 Manganese 

 

Manganese concentrations are decreasing with time in nearly all of the wells.  Recent 

manganese concentrations in TRONOX monitor wells are summarized in Table 1-2, and 

are shown on Figure 4-7.  Recent manganese concentrations in ground water for on-site 

wells range from less than detection in well KM-19 to 5,000 ug/l in well KM-8.  The RBC 

for manganese (180 ug/l) was exceeded in two POC wells, KM-3 (560 ug/l) and KM-8 

(5,000 ug/l).  Manganese does not exceed the RBC at off-site well locations.  Manganese 

was reported to be less than the detection limit to 2.6 ug/l at Upper and Lower Ledger 

Spring.  Manganese was also less than the detection limit Finch and Big Springs during 

May 2007. 

 

4.5.3 Molybdenum 

 

Molybdenum concentrations indicate an overall decreasing trend with time.  Recent 

molybdenum concentrations in TRONOX monitor wells are summarized in Table 1-2 and 

are shown on Figure 4-8.  Molybdenum was a dominant metal in the S-X raffinate stream, 

and therefore is found in larger ground water concentrations near former pond sources.  

During May 2007, on-site well concentrations of molybdenum ranged between 23 ug/l in 

well KM-19 to 41,000 ug/l in well KM-8.  Figure 4-8 illustrates that concentrations of 

molybdenum are elevated in areas centered to the south of the former S-X pond and to 

the south of the covered scrubber pond.  Molybdenum exceeds the RBC (180 ug/l) in all of 

the on-site wells with the exception of wells KM-9 and KM-19.  The molybdenum RBC is 

exceeded at all off-site TRONOX well locations, and at Finch Spring and Big Spring.  

Molybdenum was less than the detection limit in Upper and Lower Ledger Spring during 

May 2007.  
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4.5.4 Vanadium 

 

Vanadium concentrations in ground water appear to be decreasing with time at most 

locations, but at a slower rate of concentration change when compared with arsenic, 

manganese, and molybdenum.  May 2007 ground water vanadium concentrations in the 

TRONOX monitor wells are summarized in Table 1-2 and are plotted on Figure 4-9.  

Distribution of vanadium in the ground water is similar to nitrate plus nitrite distribution. 

 

Vanadium was a dominant metal in the S-X raffinate stream.  Vanadium is detected at 

concentrations above the RBC (260 ug/l) in all of the on-site wells with the exceptions of 

intermediate well KM-11 and deep well KM-19.  Vanadium concentrations range between 

10 ug/l in KM-11 to 18,000 ug/l in well KM-8.  Figure 4-9 illustrates similar distribution 

trends to nitrate plus nitrite concentration in ground water, with the larger concentrations 

identified near the south end of the reclaimed S-X pond and west of the calcine cap and 

the covered scrubber pond. Vanadium concentrations in off-site TRONOX monitor wells 

located southwest of the site exceed the vanadium RBC.  Off-site well KM-17 (18 ug/l) 

remains substantially below the RBC for vanadium.  

 

During May 2007, the vanadium concentration in Finch Spring was elevated (58 ug/l), but 

much smaller (2.5 ug/l) at Big Spring.  Vanadium was less than the detection limit of 10 

ug/l in Upper and Lower Ledger Springs. 

 

4.6 Organic Compounds in Ground Water 

 

As noted during the RI (Dames & Moore, 1995), COC semi-volatile organic compounds 

that include tributyl phosphate (TBP) and total petroleum hydrocarbons (TPH) originated 

from the No. 1 fuel oil carrier used in the solvent extraction (S-X) process and found in the 

S-X raffinate stream.  These compounds were detected in the former ponds and in the 

ground water.  POC wells were sampled for total petroleum hydrocarbons and for semi 

volatile compounds for the detection of TBP through 1999. Organics were sampled in all 

POC wells in May/June 2002 as requested by EPA for evaluation in the 5-year review. 
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Organics are not sampled at off-site locations.  Currently, only well KM-8 is sampled for 

organics.  

 

4.6.1 Total Petroleum Hydrocarbons 

 

TPH provides screening level estimates of total organic compound concentrations within 

certain hydrocarbon ranges but does not identify or provide concentrations of specific 

organic compounds.  TPH was analyzed using Method 418.1 through 1999.  This method 

could no longer be used because Freon was discontinued for use in the method by federal 

regulation. During the May 2007 sampling round, TPH was analyzed using a different 

extraction under Method SW846 8015B that included analysis for a range of C10 through 

C36.   

 

Recent TPH concentrations in POC monitor well KM-8 are summarized in Table 1-2. TPH 

concentration in KM-8 during the May 2007 sampling event was 1.5 mg/l, greater than the 

RBC (0.73 mg/l), but less than previous results for this well.  

 

4.6.2 Tributyl Phosphate 

 

TBP was used in the S-X raffinate stream and was detected at concentrations above the 

RBC (180 ug/l) in the wells near the reclaimed S-X and scrubber ponds during 1997. 

Results of previous analyses in off-site wells suggest that TBP does not exceed the RBC 

downgradient of the plant facility boundary. During a number of sampling events, TBP was 

not detected.  During 1999, TBP was detected only in well KM-8 at 1400 ug/l. During 2000 

and 2001, TBP was not detected in well KM-8.  It is probable that some of the unknown 

compounds in KM-8 may be the result of degradation of the TBP compound.  In May 

2007, TBP was reported to be 590 ug/l in KM-8.   
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5.0 CONCENTRATION TRENDS WITH TIME 
 

5.1 General 

 

Plots of concentration versus time are shown on the graphs presented in Appendix A.  

These graphs of routinely sampled well and spring sites present common ion and 

general indicator trends, including pH, chloride, nitrate plus nitrite, sulfate, and total 

dissolved solids.  Metals concentration graphs include COC parameters arsenic, 

manganese, molybdenum, and vanadium.  During 2007, graphed organic parameters 

include TBP and TPH from well KM-8 only.   

 

The charts in Appendix A are annotated, where appropriate, to show periods of pond 

operation, the approximate time that liquid source elimination (LSE) was implemented 

as a remedial action, and the time that calcine capping was performed.  Observed 

increases and decreases in ground water concentrations shown on the plots result from: 

 

• Process changes during pond operation; 
 
• Liquid source elimination (LSE), removal of pond sediments and pond reclamation 

that resulted in decreased concentrations;  
 
• Changes in ground water pH; 
 
• Changes in water ground water levels, and subsequent gradients; 
 
• Advective transport and natural attenuation in the aquifer. 
 

Significant process change events are annotated on the graphs of concentration versus 

time for the wells.  Table 5-1 provides a chronology of process and process pond 

events, and other site events.  A number of these events have resulted in increasing 

and decreasing concentrations in the wells, as well as short-term concentration 

increases for a few of the COCs following implementation of the site remedy. 
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5.1.1 Fate and Transport of Graphed Chemical Parameters 

 

Inorganic constituents evaluated versus time include metals and common ions.  

Constituents can be non-reactive and move through the ground water, unaffected by 

biotic (metabolism, such as microorganisms) and abiotic (adsorption, ion exchange, 

precipitation, hydrolysis, redox) processes.  The fate of specific compounds ultimately 

depends on the reactivity or non-reactivity of the chemical with the media during 

transport.   

 

Common Ions 
 
Graphs of the non-reactive chemicals include chloride, a member of the halogen group 

that is one of the most commonly detected anions in natural water. The transport of 

chloride through the ground water is largely through physical (hydrodynamic) processes.  

Chlorides travel at essentially the same rate as the ground water (Knox et al., 1993); the 

graphs indicate that chloride concentration changes quickly to modification in plant 

operations, LSE and reclamation efforts.  Chloride ions can form complexes with a few of 

the positively charged ionic species, however, these complexes are usually weak, and 

are generally considered insignificant unless chloride concentrations are very large (Hem, 

1978).  Chloride is considered one of the best tracer elements, and is widely used 

experimentally in tracer models.  In general, chloride does not enter into 

reduction/oxidation (redox) reactions, does not form solute complexes with other ions, 

does not adsorb to mineral surfaces and does not form salts of low solubility.  

 

In the absence of plant growth, nitrate behaves as a mobile anion, similar to chloride 

(Drever, 1988).  Nitrate concentrations can be rapidly reduced in surface waters through 

assimilation by aquatic plants (National Academy of Sciences, 1977).  Attenuating factors 

for nitrates do not appear significant at the site, and concentrations may be reduced 

primarily through dilution in the aquifer. 
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The sulfate ion is chemically stable, and forms salts of low solubility with only a few 

metals (Hem, 1978). Once sulfate has dissolved in water, it generally remains in solution 

except where it is anaerobically reduced to sulfide, precipitated in sediment, released to 

the atmosphere, or incorporated into living organic matter.  

 

Metals 
 
Several processes interact to control the reactivity and rate of transport of compounds in 

ground water.  Metal ions can be strongly adsorbed to mineral surfaces in a porous 

medium (such as a clayey interflow zone in a basalt sequence), or to rock surfaces 

exposed by fractures.  On the other hand, this would inhibit their transport through the 

aquifer when complexed with other ions; some metals can be transported at average 

velocities that are orders of magnitude faster than when not complexed because of 

changes in the attenuation properties for the complexed metal. 

 

Changes in speciation and reactivity can result from encountering different chemistries 

within the aquifer.  The mobilities of different oxidation states of metals such as arsenic, 

manganese, molybdenum, and vanadium may also differ by order of magnitude (Allen et 

al., 1993). 

 

In solution at neutral pH, the stable forms of arsenic would be arsenate oxyanions (Hem, 

1978), with the dominant form being dependant on the pH of the water.  Inorganic factors 

that maintain low concentrations of arsenic in water include adsorption by hydrous iron 

oxide, co-precipitation or combination with sulfide. 

 

The transport and partitioning of manganese in water is controlled by the solubility of the 

specific chemical form of manganese that is present (USHHS, 1990).  The solubility and 

speciation of manganese oxides in solution is largely a function of pH and redox potential.  

Manganese can also be subject to microbial activity.  The principal anion associated with 

manganese is carbonate, although in waters with large bicarbonate concentrations, 



2007 Annual Comprehensive   TRONOX 
Ground Water Report  Soda Springs, Idaho  

C: GET\TRONOX\RP2007ANNGWRPT.doc      26 

manganese bicarbonate complexes can be formed.  In waters containing an excess of 

1000 mg/l sulfate, manganese sulfate may become the dominant species.  In extremely 

reduced water, the fate of manganese tends to be controlled by the formation of poorly 

soluble sulfide (USHHS, 1990).  The tendency for soluble manganese to adsorb to 

soils and sediments depends largely on the cation exchange capacity and the organic 

composition of the soil (USHHS, 1990).  Soil adsorption for manganese may be 

significant in the soils at the site, can be highly variable and can span five orders of 

magnitude, increasing as a function of organic content and ionic exchange capacity with 

the soil (Baes and Sharp, 1983).  At small concentrations, manganese may become fixed 

by clays, whereas, at larger concentrations manganese may be desorbed by ion 

exchange with other ions in solution (USHHS, 1990). 

 

Molybdenum is readily soluble in water, and is likely to be more mobile than vanadium in 

the ground water.  Multiple valence states are a complicating factor in molybdenum 

chemistry.  The anionic (molybdate) species are probably predominant in natural water 

(Hem, 1978).   

 

Vanadium in the ground water at the site is predominantly found in the pentavalent state.  

Transport of vanadium in water and soil is influenced by redox potential, pH, and the 

presence of particulate (USHHS, 1990).  Vanadium species have a tendency to bind 

strongly to mineral or biogenic surfaces by adsorption or complexing; hence it can be 

transported either in solution or in suspension.  Adsorption may be the most significant 

attenuating factor at the site. 

 

5.2 Trends for On-site and Point of Compliance Wells   

 

5.2.1 Common Ions and General Indicators 

 

Parameters including TDS, sulfate, and chloride indicate similar decreasing trends at 

the on-site non-compliance and POC wells.  The pH is also a general indicator that may 

be affecting metals trends and concentrations noted at some locations in the past.  
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Based on a review of concentrations versus time for these parameters, the following 

general observations are made: 

 

pH 
 

Ground water in the vicinity of the reclaimed scrubber pond had neutral to slightly 

alkaline pH values through early 1999, relatively unaffected by process waters during 

plant operation or LSE.  Following the summer of 1999, a general decrease in pH was 

noted in the shallow ground water through 2001 and in a few wells in 2002.  The pH 

rose in these wells following 2002 to the neutral range in 2003.  Trends between 2003 

and the present indicate the ground water beneath the site is in the near-neutral range, 

with lowered pH in the ground water near well KM-8 through May 2007. 

 

TDS 
 

TDS concentration trends for ground water in wells located near the former pond 

facilities are contained in Appendix A.  Wells located near the former scrubber pond 

indicate an increase in TDS concentrations through 1995 and then show generally 

decreasing concentrations following remedial actions to 2007, with a flattening but 

decreasing trend between 2000 and the present.  

 

During plant operation, increases in TDS concentrations between 1993 and 1995 are 

attributed to the diverted discharge of the S-X stream into the scrubber pond instead of 

discharging to the S-X pond.  During 1997, the scrubber pond liquid was pumped to the 

calcine pond in preparation of the scheduled remedial action for this facility.  Incidental 

residual liquid in the scrubber pond was released from the pond near the location of well 

KM-3 during the stabilization of the scrubber pond solids.  As a result, well KM-3 TDS 

concentrations spiked during 1997 from the effects of the residual liquid ponding at the 

surface in the near vicinity of the well. TDS concentrations in well KM-3 have decreased 

since November 1997 following pond closure and reclamation, but ground water 
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concentrations appear to show seasonal variability between 2000 and the present, 

unlike other shallow wells in this area. 

   

Shallow wells near the former scrubber pond demonstrated a greater degree of 

variability in TDS concentrations between sampling events prior to pond closure.  All 

wells continue to indicate overall decreasing trends, although concentrations rose 

slightly in May 2006. Seasonal increasing/decreasing trends may account for some of 

the variability between rounds.  Intermediate depth well KM-11 demonstrated little 

variability.   

 

Wells KM-5, KM-9, KM-12, and KM-13 located near the west side of the facility or near 

the reclaimed S-X pond indicate a general TDS concentration decrease with time, and 

smaller overall decreases following 2000 as concentrations approach background.  Well 

KM-6 indicated slightly increasing concentrations through 1999, followed by a 

decreasing TDS trend through 2002, and a flattening of the trend between 2001 and the 

present.  Deep well KM-19 is near background concentration with respect to TDS.  Well 

KM-8 indicates substantial variability with time, and suggests an overall decreasing 

trend between 1995 and 2005.  TDS increased slightly in well KM-8 between 2005 and 

2007. Seasonal increasing/decreasing trends may account for some of the variability 

between rounds.  

 

Chloride 
 
Chloride concentration trends for wells located near the former pond facilities are 

contained in Appendix A. Currently, chloride concentrations are substantially greater 

near the scrubber pond than at other site locations, except KM-8.   

 

Ground water in the vicinity of the reclaimed scrubber pond shows an increase in 

chloride concentration for shallow wells during pond operation through 1995 as a result 

of S-X stream discharges to this location.  Chloride concentrations have decreased to 

the present.  Shallow wells display variable chloride concentrations through 1997 
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between sampling events as the result of unlined pond operations.  Intermediate depth 

well KM-11 is less affected by pond operational changes and indicates a more even 

(smoother) trend with time.  All wells in this area demonstrate decreases in chloride 

concentrations between November 1997 and the present.  The decreasing chloride 

trend in KM-2 slowed after 2003. Chloride concentration trends are nearly identical to 

TDS trends. 

 

Wells located near the west side of the facility or near the former reclaimed S-X pond 

indicate chloride concentration decreases with time, with a general flattening of the 

trends since 2001.  Well KM-6 chloride concentrations are also decreasing, but remain 

elevated above other wells in this area. Chloride in wells KM-5 and KM-6 have 

increased slightly since 2004.  Well KM-8 chloride concentrations show seasonal 

variability with larger concentrations in the fall, but generally decreasing concentrations 

through 2000, followed by a lack of seasonality in the data to the present. 

Concentrations of chloride increased slightly between 2005 and 2007 in well KM-8.   

 
Sulfate 
 

Sulfate concentration trends for wells located near the former pond facilities are 

contained in Appendix A.  Sulfate trends for wells located near the reclaimed scrubber 

pond show decreasing trends that are comparable to chloride.  An increase is noted in 

sulfate concentrations through 1996 as a result of S-X stream discharges to this 

location.  Sulfate shows a general decrease to the present.  Concentration increases in 

well KM-3 in 1997 resulted from incidental residual liquid in the scrubber pond that was 

released from the pond during remediation and reclamation.  As the direct result, 

concentrations of sulfate in well KM-3 spiked during 1997.  KM-3 sulfate concentrations 

decreased since that time. Sulfate concentrations in wells KM-2 and KM-11 have been 

relatively steady between 1999 and the present.  Sulfate concentrations in well KM-4 

indicate decreasing concentration trends since 1997.  Well KM-11 was less affected by 

plant operations, and shows an even (smoother) trend with time and a longer duration 

of peak sulfate concentrations.   



2007 Annual Comprehensive   TRONOX 
Ground Water Report  Soda Springs, Idaho  

C: GET\TRONOX\RP2007ANNGWRPT.doc      30 

 

Wells KM-5, KM-9, KM-12, and KM-13 near the west side of the facility or near the 

former S-X pond demonstrate a concentration decrease with time with a flattening since 

2000.  Well KM-19 sulfate concentrations decreased to near background concentrations 

in 1998. Well KM-6 indicated little change with time through 2000, and then began to 

decrease though 2004, and then rise slightly to the present level.  Well KM-8 sulfate 

concentrations vary with time similar to chloride and TDS trends.  Well KM-8 sulfate 

continued to indicate decreasing trends between 1995 and 2005.  Slight increasing 

concentrations are noted between 2005 and the present.  Less seasonal variability in 

concentration is noted between 1999 and the present.  Increased concentrations were 

noted in the fall during periods of lower water level elevations in this well prior to mid-

2000.  

 
Nitrate plus Nitrite 
 

Nitrate plus nitrite concentration trends for wells located near the former pond facilities 

are contained in Appendix A. Wells KM-3 and KM-11 located near the reclaimed 

scrubber pond show like concentrations and trends, and a relatively flat trend since LSE 

was implemented.  Well KM-2 shows higher nitrate plus nitrite ground water 

concentrations than KM-3 and KM-11, with declining concentrations between 1999 and 

2003, then a flat with a spike in concentration occurring in 2006.  Well KM-4 nitrate plus 

nitrite concentrations indicate an increasing concentration trend beginning in the fall of 

2001 through the present.  Current concentrations are within the range of 

concentrations noted during plant operations in well KM-4.  

 

Shallow wells near the west side of the facility or near the former S-X pond indicated a 

spike in nitrate plus nitrite concentration between 1993 and 1994 and variable 

concentrations with time.  Most wells show a decrease in nitrate plus nitrite 

concentration between 1997 through May 2000.  Concentrations in KM-5 and KM-6 

suggest an increasing trend between 2001 to the present.  KM-7 concentrations peaked 

in 2006 and dropped in 2007.  Wells KM-13 and KM-9 also suggest slightly increasing 
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nitrate concentration since 2004.  Deeper wells KM-12 and KM-19 indicate little change 

with time.  Well KM-8 concentrations spiked in 1994 and 1997, and indicated a 

decreasing trend through 2001.  An increasing nitrate trend is noted in KM-8 between 

2001 and 2007.    
 

5.2.2 Metals Concentration Trends 
 

Graphs of metal concentrations versus time include the group of metals identified by 

EPA as COC.  COC metals versus time are presented in Appendix A and described in 

the following sections. 
 
 
Arsenic 
 

The risk based concentration (RBC) is 50 ug/l for arsenic is based on the ROD. 

However, during a meeting at the Tronox site in July 2007, the EPA intended to reduce 

the performance RBC standard to 10 ug/l. On January 22, 2001, EPA adopted a new 

drinking water standard or maximum contaminant level (MCL) for arsenic of 10 ug/L or 

0.010 mg/L, effective January 2006.  Based on the most current results, wells KM-2, 

KM-3 and KM-8 exceed the new EPA standard for arsenic.  

 

Wells located near the former scrubber pond are near the RBC (10 ug/l).  Well KM-3 

shows a slight increase in arsenic through 1997, primarily during the time-period that 

the S-X stream was diverted to the scrubber pond.  Well KM-2 spiked in 1994 and has 

decreased since that time.  Well KM-4 spiked in 1994 and again during 1997.  

Concentration spikes may have been related to discharge of the S-X stream to the 

scrubber pond.  Arsenic concentrations have generally been decreasing near the former 

scrubber pond since LSE and reclamation in 1997, with a flattening of the trend since 

1999.   

 

Wells near the west side of the facility or near the former S-X pond indicate an arsenic 

concentration decrease with time through 1995.  Sample results from the October 2007 
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sampling will use lower detection limits and allow for a better understanding as to the 

arsenic trend which are less than the current reporting limit.   

 

Well KM-8 indicated an increasing trend between May 1995 when the pond was taken 

out of service and 2002. The cause for the increase in arsenic concentrations since 

closure of the S-X pond is unknown.  Concentrations of arsenic have decreased 

between 2002 and May 2006.  Concentrations increased again in 2007.  
 
Manganese 
 
Wells located near the former scrubber pond show variable manganese concentrations 

throughout operation and then small decreases to the present.  Increases in the 

concentrations of manganese during earlier time periods are attributed to S-X stream 

discharge into the scrubber pond.  Wells KM-3 and KM-4 show significant variability 

between sample rounds through 1997.   KM-4 manganese concentrations spiked during 

1994 and decreased through the present.  Manganese concentrations in well KM-3 

spiked during 1997 then decreased with time though 2000.  KM-3 is the only well in this 

group that currently exceeds the RBC for manganese, and indicates steady increasing 

concentrations between November 2000 and May 2007. 

 

Wells near the west side of the facility or near the former S-X pond indicated a decrease 

in manganese with time between 1995 and 2000. Trends for manganese have flattened 

from 2000 to the present, although KM-7 continues to decrease.  Well KM-6 indicates 

considerable variability with time that suggests seasonal trends, although this was less 

notable between 2002 and 2004.  KM-6 indicated an increasing trend between 2004 

and 2006 with falling concentrations to the present.  Well KM-19 is about at background 

concentration.   

 

Well KM-8 continues to exceed the RBC for manganese.  The KM-8 manganese trend 

shows decreasing concentration through 1994, and increasing concentrations through 

1997.  Concentrations of manganese have fluctuated, but generally began to decrease 
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several years following LSE and reclamation efforts in 1997. Manganese concentrations 

have risen since 2004 to the present in KM-8. 

 
Molybdenum 
 
Molybdenum concentration trends for wells located near the former pond facilities are 

contained in Appendix A. Molybdenum trends with time are comparable to sulfate 

trends. Wells located near the former scrubber pond indicated decreasing molybdenum 

concentrations with time following LSE and reclamation through 2000.  With the 

exception of wells KM-3, the remaining wells have all indicated slightly decreasing 

molybdenum concentrations following 2000 to the present.  Wells KM-3 molybdenum 

concentrations have remained steady or showed slight increases between 2000 and 

2007.  Molybdenum concentrations in well KM-3 spiked in 1997 during the remediation 

and stabilization of the scrubber pond solids.   

 

Wells KM-5, KM-9, KM-12, KM-13, and KM-19 near the west side of the facility or near 

the reclaimed S-X pond indicate a concentration decrease with time through 2000, with 

nearly flat trends to the present.   KM-6 indicates an overall decreasing molybdenum 

trend through 2004, and an increasing molybdenum trend between 2004 and May 2007. 

Increased concentrations occur during periods of higher water level elevation (spring 

sampling) in this well.  

 

Molybdenum concentrations in well KM-8 peaked during late 1994.  Well KM-8 indicates 

substantial concentration variability with time similar to the common ion trends and an 

overall decreasing trend with time following LSE and reclamation events.  Trends have 

been slowly decreasing with little seasonal variation since 2000.  Molybdenum 

concentrations spiked in KM-8 in the spring of 2005, but increased between 2006 and 

2007. 
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Vanadium 
 

Vanadium trends in wells located near the former pond facilities are contained in 

Appendix A.  Shallow wells located near the reclaimed scrubber pond indicate 

decreasing vanadium concentrations with time following LSE in 1997.  Well KM-11 is an 

order of magnitude below the RBC, and indicates little change since 1997.  KM-3 

indicates a flattening of the vanadium concentration between May 1998 and May 2001, 

and a steady or slightly decreasing trend following capping of the calcine.  Well KM-4 

vanadium concentrations increased substantially through 1997 and decreased with time 

through early 2000. Well KM-4 vanadium concentrations have increased since 2004 

with a large spike in concentration in 2006.  Well KM-2 vanadium concentrations 

increased through 1996 as the result of the S-X discharge to the scrubber pond, and 

decreased substantially in 1997 when the pond was reclaimed and the calcine pond 

dried.  Vanadium concentrations in KM-2 have risen slightly since 2004.  

 

Wells KM-5, KM-8, KM-9, KM-12, KM-13, and KM-19 located near the west side of the 

facility or near the reclaimed S-X pond indicate a concentration decrease with time 

through 2000 or 2001. This decreasing trend flattened through 2007.  Wells KM-5, KM-6 

and KM-7 have larger ground water vanadium concentrations than other wells in this 

group (except KM-8).  These wells all spiked in 2006.  Concentrations of vanadium in 

KM-6 have generally risen since 2004   

 

Well KM-8 vanadium concentrations began to decrease in KM-8 beginning in 1992 and 

continue to decrease following LSE in 1997.  In May 1998, vanadium concentrations 

began to increase in KM-8 with an increasing trend through 2004.  Concentrations 

decreased between 2004 and 2006, but rose again in 2007.   
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5.2.3 Organics 

 
Total Petroleum Hydrocarbons 
 

KM-8 is the only POC well routinely sampled for TPH. TPH concentrations with time for 

well KM-8 are contained in Appendix A.   Concentrations of TPH decreased with time in 

well KM-8 to less than detection in 1999.  During 2000 and 2001, TPH concentrations 

appear to have increased above historic ranges. Concentrations have decreased since 

2000 to current levels of about 1.7 mg/l. 

 

Tributyl Phosphate 
 

KM-8 is the only POC well routinely sampled for TBP. TBP concentrations with time for 

well KM-8 are contained in Appendix A.   Concentrations of TBP decreased through 

2005 in well KM-8 following covering of the S-X pond.  Concentrations appear seasonal, 

with larger concentrations generally noted in the spring sampling events.  

Concentrations have been within the same seasonal range since 2004. 

 

5.2.4 Conclusions of On-Site Well Concentration Trends 

 

Conclusions drawn from the review of on-site well concentration trends include: 

 

• Nearly all on-site wells exceed the RBC for molybdenum and vanadium.  Nearly all 
wells demonstrate decreases in concentration with time, although the decreasing 
trend for some general indicators and metals has flattened since 2003. Some 
increases have been noted in a few wells since 2004. 

 
• Concentrations of common ions have generally decreased through 2007 in almost 

all POC wells following LSE and surface reclamation.  Slight increases were noted in 
several wells in 2007. 

 
• Concentrations of manganese declined following LSE and reclamation to less than 

the RBC in all on-site wells with the exception of KM-3 and KM-8 that currently 
demonstrate rising concentration trends. 
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• Several shallow wells indicate seasonal variability in concentration.  For some wells, 
including KM-6 and KM-8, this seasonal trend diminished between 2002 and 2007. 

 
• TPH continues to slightly exceed the RBC in KM-8, although trends indicate a 

decline in concentration that is approaching the RBC.   
 
• TBP is currently detected in KM-8, although this TIC was not noted between 1998 

and 2001.  TBP is also continuing an overall trend of declining concentration. 
 
• Arsenic remains above detection and the revised drinking water arsenic MCL in 

several shallow ground water wells around the covered scrubber pond and in well 
KM-8. 

 
• Well KM-8 indicates vanadium concentration increases between 1998 and 2004 but 

a decreasing trend through 2006.  An increasing vanadium trend is noted in KM-6 
between 2004 and 2007.  A number of wells indicate increased vanadium 
concentrations in May 2007. 

 
 
5.3 Off-Site Well Concentration Trends 

 

The following sections provide a discussion of concentration trends with time for the off-

site wells (TRONOX wells located beyond the POC), located to the south on the 

property previously owned by Larry Hopkins, but purchased by TRONOX in 2004. Off-

site wells that are now on TRONOX property include KM-15, KM-16, KM-17, and KM-18. 

Changes in concentration with time are generally smaller in the off-site wells as a function 

of their greater distance from the site and pond areas that impacted ground water quality.  

 

In general, concentrations and concentration trends observed in paired shallow and 

intermediate wells KM-15 and KM-18 are nearly identical for a number of parameters.  

Concentrations decreased steadily in these wells since the time of the remediation of 

the MAP ponds in 1993.  Wells KM-15 and KM-18 appear to be more directly affected 

by activities on the west side of the plant facility.   Well KM-16 indicates seasonal 

fluctuations and demonstrates more of a delayed response to LSE and pond basin 

remediation performed between 1995 and 1997.  Well KM-17 has been impacted by 

operations that occurred in the vicinity of the former scrubber pond.  Well KM-17 has 
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large concentrations of common ions, but appears minimally impacted by arsenic, 

manganese, and vanadium. 

 

5.3.1 Common Ions and General Indicators 

 

Based on a review of concentrations versus time for these parameters, the following 

general observations are described below.  Graphs of concentrations versus time are 

contained in Appendix A. 

 

pH 
 
Off-site indicate a similar trend to on-site wells, with a general decrease in pH noted in 

late 1999 through 2001 from previous neutral to slightly alkaline conditions.  The pH in 

the ground water was slightly less than or near neutral in 2007 in wells KM-15, KM-16 

and KM-18. 

 

TDS 
 

Paired wells KM-15 and KM-18 have similar TDS concentrations, and show an overall 

decrease in concentration with time through 2004.  Well KM-16 indicates a decreasing 

trend with time following LSE, but increasing TDS since 2004.  Seasonal trends may 

account for some of the variability between rounds; however, this is less notable 

following 2000. Increased concentrations occur during periods of higher water level 

elevation in this well. Well KM-17 has the largest of the off-site well TDS concentrations.   

 

Chloride 
 

Wells KM-15 and KM-18 indicate matching concentrations, and show an overall 

decrease with time through 2003.  The trend has become flat between 2003 and 2007.  

Wells KM-16 and KM-17 indicate a more direct response to LSE than wells KM-15 and 

KM-18, which indicated an earlier decrease in chloride.  KM-16 indicates a larger 
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decrease following 1999, but may be increasing since October 2003.  Well KM-17 

chloride concentrations are the largest identified in the off-site wells.  This well has been 

affected by lateral dispersion from the scrubber pond, and indicates variably decreasing 

concentrations since pond reclamation in 1997.   

 

Sulfate 
 

Wells KM-15 and KM-18 indicate nearly identical concentrations, and show an overall 

decrease with time since initial sampling in 1992.  This trend flattened in 2000.  Well 

KM-17 sulfate concentration trends appear to be decreasing following LSE and 

scrubber pond reclamation efforts in 1997, although KM-15, KM-16 and KM-18 have 

been relatively flat since 2004.  
 

Nitrate plus Nitrite 
 

Concentrations of nitrite plus nitrate decreased following LSE in the off-site wells. Well 

KM-15 nitrate plus nitrate concentrations spiked during May 1993, then decreased 

through 2001.  Well KM-18 nitrate plus nitrate concentrations spiked during May 1994, 

then decreased to the recent KM-15 concentration. Well KM-16 indicates a decreasing 

trend with time, and seasonal increasing/decreasing trends. Concentrations of nitrite 

plus nitrate increase during periods of higher water level elevations in this well, although 

this has become less notable since 2000.  Well KM-17 demonstrates the smallest 

variability with time, but indicates an overall decreasing trend. Wells KM-15, KM-16 and 

KM-18 demonstrate a rising trend since 2001 and seasonally variable concentrations. 
 

5.3.2 Off-Site Metal Concentration Trends 

 

Graphs of metal concentrations versus time include the group of metals identified by 

EPA as COC.  COC metals versus time are presented in Appendix A and described in 

the following sections. 
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Arsenic 
 

All off-site wells are well below the detection limit and the RBC for arsenic.  Off-site 

wells are less than the detection limit of 10 ug/l.  

 
Manganese 
 
Off-site wells are below the RBC for manganese.  Concentrations of manganese in well 

KM-15, KM-16, and KM-18 decreased with time from initial concentrations that were 

greater than the RBC.  Well KM-17 manganese concentrations remain low, near the 

detection limit.  Well KM-16 indicates an overall even but slightly decreasing trend with 

time and seasonal trends between rounds.   This trend is less notable since 2000.  

Increased concentrations occur during spring sampling rounds.  Decreases in 

manganese concentrations in KM-16 show a lag time behind the other off-site wells, 

and a flattening of the trend is noted beyond 2003. 

 
Molybdenum 
 
All off-site wells currently exceed the RBC of 180 ug/l.  Concentrations of molybdenum 

in wells KM-15 and KM-18 peaked prior to 1995 during pond operation and began to 

decline after diversion of the S-X stream to the double-lined ponds.  Both wells have 

similar concentration trends and both indicate significant concentration decreases with 

time through 2000. The trend has flattened somewhat between 2000 and 2007.  Well 

KM-16 indicated a steady molybdenum concentration with time through 1997.  

Molybdenum concentrations decreased in May 1998, approximately six months 

following LSE and pond reclamation. Well KM-16 indicated seasonal 

increasing/decreasing trends through 2001. Increased concentrations occurred in the 

spring during periods of higher water level elevation. KM-16 molybdenum 

concentrations slightly increased between 2004 and 2006, and then decreased again in 

2007.  KM-17 molybdenum concentrations increased between 1998 and 2003 then 

declined slightly to the present concentrations.    
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Vanadium 
 
Off-site wells exceed the RBC for vanadium with the exception of well KM-17, which has 

relatively unchanged concentrations since November 1997.  Concentrations of 

vanadium in wells KM-15 and KM-18 peaked prior to 1993 and began to decline after 

diversion of the S-X stream to the scrubber pond and elimination of the MAP ponds.  

Both wells have parallel decreasing concentration trends, with well KM-18 having a 

consistently lower concentration.  Both wells indicate considerable concentration 

decreases with time through 2000, with a flattening of the trend in 2005.  Well KM-16 

has the largest vanadium concentration of all off-site wells, and most recently indicates 

an increasing concentration trend between 2004 and 2006. 

 

5.3.3 Organics 
 
Organics are no longer sampled in the off-site wells.  TPH was last sampled during 

November 1996.  Concentrations of TPH remained relatively unchanged with time.   

Concentrations of TPH during 1996 were reported at the detection limit.  TBP 

concentrations increased through May 1994 in the off-site wells, and then decreased to 

less than the RBC in October 1995.  TBP in well KM-16 was not detected after May 

1993. 

 

5.3.4 Conclusions of Off-Site Well Concentration Trends 

 

Conclusions drawn from the review of off-site well concentration trends include: 

 

• Off-site wells exceed the RBC for molybdenum and vanadium (except KM-17 for 
vanadium), but are below the RBC for arsenic, manganese, and assumed to be 
below the RBC for organics. Concentrations are indicated to decrease with time 
following LSE, with the exception of metals concentrations in KM-16 which indicate 
increases between 2004 and 2006. 

 

• Concentrations of common ions and TDS continue to generally decrease with time 
following LSE and reclamation.  Nitrate plus nitrite concentrations have been rising 
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in general since 2001 with the exception of KM-17.  Concentrations of common ions 
have flattened or risen in KM-16 between 2004 and 2006. 

 
 
5.4 Off-Site Surface Water Quality Concentration Trends 

 

TRONOX routinely monitors surface water quality at four spring locations.  Sampled 

springs include Finch Spring, Big Spring, and Upper and Lower Ledger Springs.  Finch 

Spring originates from the base of the Finch Spring Fault scarp, approximately 4000 

feet to the south of the TRONOX facility.   Finch Spring has been routinely sampled 

since 1991.  

 

Big Spring is the most distant spring relative to the site, located approximately 4 miles 

south of the facility and south of the town of Soda Springs and is believed to be 

impacted from several upgradient sources, including the Monsanto facility.  Big Spring 

emerges from alluvium at the south end of the valley floor and flows into Hatchery 

Creek and then into the Bear River.  Big Spring was first sampled by TRONOX in 1993.  

Flow from this spring is considerably greater than Finch Spring, although this flow was 

smaller between 2001 and 2004 due to several years of below normal precipitation.  

Discharge from Big Spring was approximately 17.6 cfs in May 2007, whereas discharge 

from Finch Spring ranges from about 10 to 40 gpm.  Springs are sampled for general 

indicator parameters, common ions, and metals.  Concentrations versus time graphs for 

these springs are presented in Appendix A. 

 

Upper and Lower Ledger Spring surface approximately 3300 feet to the southeast of 

Finch Spring and issue from basalt.  During June 2000, EPA requested TRONOX 

resume routine sampling of Upper and Lower Ledger Springs.  These springs were first 

sampled by TRONOX in 1991.  These springs are a source of drinking water for Soda 

Springs.  Sample results with time are presented for Upper and Lower Ledger Springs in 

Appendix A.  Concentrations of metals are typically less than detection in Upper and 

Lower Ledger Springs, although molybdenum and vanadium are infrequently detected at 

concentrations near the detection limit. 
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5.4.1 Common Ions and General Indicators 

 

TDS 
 

TDS concentrations at Finch Spring increased through October 1994 as the result of 

pond operation at the site and changes in the discharge of the S-X stream.  TDS 

concentrations decreased steadily between 1995 and 2002, with a smaller seasonally-

affected decreasing trend between 2002 and 2007. 

 

Big Spring is located at the most downgradient discharge point in the valley, adjacent to 

the Bear River. Small seasonal trends are noted in the Big Spring TDS data. 

Concentrations of TDS at Big Spring decreased consistently since 1996 to current 

levels (630 mg/l) that are comparable to, but slightly greater than Finch Spring. TDS 

concentrations decreased in Big Spring between 1995 and 2002.  Between 2002 and 

2007, the decreasing trend became smaller with notable seasonality in the data. 

 

Ledger Springs TDS concentrations were 470 mg/l in May 2007. Lower Ledger 

generally has indicated slightly larger concentration than Upper Ledger in past sampling 

events.  TDS concentrations at the Ledger Springs are less than the concentrations at 

Big and Finch Spring, and are more representative of background water quality 

concentrations. Concentrations appear seasonal, and trends suggest generally 

decreasing TDS concentration since 2000. 

 
 
Chloride 
 

Concentrations of chloride at Finch Spring increased through October 1994, peaked 

again in late 1996, and then decreased in concentration through May 2007 below 1991 

levels.  Concentrations leveled off in 1999 but then continued a decrease through the 

present.  Chloride is a conservative tracer because transport in ground water is 

generally through the hydrodynamic process, traveling essentially at the same rate as 
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ground water flow.  Therefore, changes in chloride concentrations at Finch Spring 

reflect process and remedial changes at the plant. 

 

Chloride concentrations decreased in Big Spring after 1996.  Big Spring is located at the 

most downgradient discharge point in the valley, and decreasing concentrations of 

chloride may be related to factors affecting water quality not related to the TRONOX 

facility.  The decreasing chloride trend flattened between 2001 and 2007, but continues 

to decrease with time.  The chloride concentrations at Ledger Springs are an order of 

magnitude less than chloride concentrations at Big and Finch Springs.  Chloride 

concentrations range between about 4 to 6 mg/l. 

 

Sulfate 
 

Sulfate trends at Finch Spring are remarkably similar to the chloride trends.  Sulfate 

peaked in October 1994 and 1996 and decreased to the present concentrations.  

Changes in Finch Spring sulfate concentrations are related to former S-X stream 

discharges to the scrubber pond. Concentrations of sulfate at Finch Spring decreased in 

2007 to within or below the range of 1991 concentrations.  Sulfate trends are essentially 

flat since 2005.  Sulfate concentrations at Big Spring are about double the Finch Spring 

concentration.  Big Spring also indicates a steady decrease with time through 2004, with 

the current trend essentially flat. The Ledger Springs sulfate concentrations are also 

lower than Big and Finch Springs, and range from about 30 to 34 mg/l.  No trends are 

noted for sulfate in Ledger Springs. 

 

Nitrate plus Nitrite 
 

Nitrate plus nitrite concentrations are similar at Finch and Big Springs locations, with 

slightly larger concentration at Big Springs.  Both locations suggest slight seasonal 

trends in the data, with larger concentrations occurring in the fall season.  Both locations 

indicate generally decreasing concentration trends with time through 2001 and a 

flattened trend between 2001 and 2007.  Ledger Spring nitrate plus nitrite 
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concentrations are an order of magnitude lower than concentrations at Big and Finch 

Springs, and range between 0.2 and 0.8 mg/l.  Nitrate indicates small increasing trends 

at both springs since 2004.  

 

5.4.2 Metals Concentration Trends 

 

Graphs of metals versus time are presented in Appendix A and described in the 

following sections. 

 

Arsenic 
 

Arsenic concentrations are less than the reporting limit at all spring surface water 

locations during 2007. 

 
Manganese 
 
Concentrations of manganese are generally less than, or near the reporting limit at 

Finch Spring. Concentrations of manganese are 2.6 ug/l at Upper Ledger Spring, and 

less than detection at all remaining sampled spring locations in May 2007. 

 
Molybdenum 
 

Historic increases and decreases in molybdenum concentrations for Finch Spring were 

related to changes in the discharge locations of the S-X stream. Concentrations of 

molybdenum at Finch Spring indicate decreasing trends through 1996.  The 

concentration then increased sharply and peaked in July 1997. Concentrations of 

molybdenum decreased steadily between 1997 and the 2007.   

 

Molybdenum concentrations increased at Big Spring through 1997 then decreased 

through 2000.  Concentrations of molybdenum increased slightly in 2001, also noted at 

Finch Spring.   The trend in molybdenum flattened in 2003, then continued an overall 
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decreasing trend through 2007.  These trends may reflect, in part, some of the earlier 

LSE changes made at the plant.   

 

Molybdenum was estimated less than detection at the Ledger Springs in May 2007.  

Molybdenum has been detected infrequently at levels near or below the reporting limit 

since 2000. 

  
Vanadium 
 
Vanadium concentrations increased at Finch Spring through 2001.  Concentrations of 

vanadium peaked in Finch Spring during 2001 at 92 ug/l and then began a decreasing 

trend to 58 ug/l in 2007.  Increases in vanadium concentrations at Finch Spring are 

believed to be the result of operational S-X stream discharges to the scrubber pond.  

Vanadium concentration at Big Spring was 2.5 ug/l in 2007.  Vanadium was not 

detected at the Ledger Springs in May 2007. 
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6.0 PROJECTED CONCENTRATION DECAY TRENDS 
 

This section presents an analysis using existing ground water monitoring data to project 

future trends, and provides an estimate when these concentrations may potentially fall 

below their respective RBC for molybdenum and vanadium.  TBP, and TPH are less 

than the RBC for all wells except KM-8, and therefore are not considered in this 

analysis.  Arsenic, frequently found to be less than detection in most wells after 1999 is 

also not projected.  There is no clear trend for arsenic in well KM-8 that demonstrates 

the largest ground water concentration.  Manganese is evaluated only for KM-8 

because KM-3 demonstrates an increasing trend with time and other wells demonstrate 

manganese concentrations that are currently less than the RBC.  

 

Projected concentration decay trends are estimated where possible, using a regression 

trend curve fitted to the real-time monitoring data from wells where the COC currently 

exceed the risk-based concentration.   Only wells exhibiting a decreasing concentration 

following LSE are considered in the analysis for the projection of concentration decay.  

This group includes wells on-site wells KM-2, KM-3, KM-5, KM-6, KM-8, KM-9, KM-12 

and KM-13; and off-site wells KM-15, KM-16 and KM-18.  Results of the analysis are 

summarized in Table 6-1.  Decreasing molybdenum and vanadium trends were less 

evident in several wells, in part due to increasing trends or recent increasing 

concentrations in some wells.  Most of the wells, both on and off the industrial site 

demonstrate predictable decreases.  

 

COC concentration trends with time and projected trends for these wells are presented 

in Appendix B. The time-period selected for each well location varies slightly, and was 

based on LSE completed in the closest pond basin, or completion of reclamation of a 

pond basin (annotated on the graphs).  Projected trends are based on the post-LSE 

monitoring period data. The projected period is through the year 2020.  This year was 

selected based on a time length of approximately 25 years after the S-X stream was 

contained within lined ponds.   
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6.1 Analytical Method 
 
 
Existing ground water data were evaluated using a statistical forecast function for 

exponential decay.  A forecast calculates or predicts a future value by using existing 

values. The predicted value is a y-value (future concentration of a COC in ground water) 

for a given future date. The known values are ground water data from the wells.  A 

forecast statistically predicts future values based on a regression function of a range of 

known data or known x- and y-arrays. Regression analysis estimates the relationship 

between variables, so that a given variable can be predicted from one or more other 

variables. 

 

Data curves for the ground water concentrations were generated using an exponential 

function that describes decay of a substance and calculates the least squares fit 

through points by using the equation: 

 

y = ce-kt 

where: 

 

e  is the base of the natural logarithm; 
 
c  is a constant at  y0 (initial concentration) at t = 0, and; 
 
-kt  is a constant for the predicted time, with the minus sign representing decay of 

concentration with time. 
 

 A trendline is generated for the data based on known x-values for the best-fit curve. 

The y intercept for the regression trendline is set at zero.  This is appropriate, based on 

the observed absence of manganese, molybdenum and vanadium in background 

ground water quality data.   
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6.2 Results of Trendline Analysis 
 
 
Results of the trendline analysis are presented on the graphs in Appendix B.  It is possible 

that future ground water concentration trends may differ from results generated using 

real-time data.  A number of factors can potentially affect future ground water 

concentrations and trends. These factors may include, among others, changes in ground 

water pH, significant changes in precipitation, infiltration and site runoff, capping of the 

calcine, and significant changes in ground water levels related to variable annual rainfall 

totals. 

 

The minimum range of each graph has been set at the respective RBC where the 2007 

ground water concentration exceeds the RBC. Analysis of the forecast trends suggests 

the following: 
 
• Wells KM-5 and KM-9 were reduced to the RBC for molybdenum in 2003 as predicted 

by use of these trendlines.  However, a recurring exceedence of molybdenum in 2005 
and 2006 was observed. Well KM-5 slightly exceeded the RBC in 2007 

 
• Analysis of 2007 data indicates that in most cases, molybdenum and vanadium 

concentration decreases lag predictions made in 2006 for several of the wells by one 
or more years, largely resulting from flattening or recent small increases in vanadium 
and molybdenum noted in the discussion of concentration trends. 

 
• Molybdenum concentrations will continue to decline in most wells in response to LSE 

and reclamation.  Wells KM-12, KM-13, KM-15, KM-17 and KM-18 are projected to fall 
below the RBC between 2008 and 2015. Wells KM-2, KM-3, KM-6, KM-16 and KM-8 
are estimated to fall below the RBC beyond 2015 based on current trends.   

 
• On-site wells and several off-site wells are forecast to exceed the vanadium RBC for a 

period of ten years or greater following remedial actions completed in 1997.  Based on 
current trends, wells KM-9 and KM-13 are the first wells expected to fall below the 
vanadium RBC between 2009 and 2011.   

 
• Manganese is estimated to potentially exceed the RBC in POC well KM-8 for greater 

than 15 years following LSE, in part as the result of a recently rising manganese trend.  
Well KM-3 will exceed the RBC for an uncertain period. The rising manganese trend in 
well KM-3 is not occurring in other wells monitoring the covered scrubber pond area.  
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7.0 CONCLUSIONS 
 

During 1997, TRONOX discontinued discharges from unlined ponds to ground water. 

Analysis of real-time monitoring data indicates that remediation efforts of the ponds prior 

to and during 1997 resulted in notable ground water quality improvement at most of the 

on-site, POC, and off-site well locations.  Predicted trends (water quality projections 

based on real-time monitoring) suggest that a number of TRONOX well locations have 

the potential to drop below the RBC for vanadium and molybdenum within 10 to 20 

years following LSE.  Other wells indicate longer periods of time before concentrations 

fall below the RBC.  

 

Based on a review of water quality through May 2007, recent water quality trends, and 

predictions of future concentrations, the following conclusions are drawn. 

 
 
On-site Water Quality Conclusions 

 
 
• Generally, concentrations of common ions and TDS have decreased with time in the 

on-site wells.  This trend has flattened somewhat between 2000 and the present for 
a number of the on-site wells near the west side of the facility as these 
concentrations approach background.   

 
• Increasing concentrations at several wells following 2004 are in part related to rising 

water levels in the aquifer following years of drought.  Seasonal concentration 
trends noted in some well locations, including KM-6 and KM-8 also appear to be 
directly related to changes in water levels.  These seasonal effects are less 
discernable between 2001 and in 2007. 

 
• A rising nitrate trend is noted at most well locations near the covered S-X pond.  

Nitrate plus nitrite concentrations have doubled in well KM-8 between 2001 and 
2007.  Rising nitrate plus nitrite is also noted in shallow well KM-4 west of the 
calcine cap and the covered scrubber pond. 

 
• Vanadium and molybdenum continue to exceed the RBC at most of the on-site POC 

wells and non-POC wells. Wells KM-5 and KM-9 fell below the molybdenum RBC in 
2003, but continue to track close to the RBC.  Molybdenum and vanadium 
concentrations are generally decreasing with time in nearly all POC wells, although 
KM-3 continues to indicate elevated molybdenum levels since 2000.   
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• A decreased pH in the ground water between 1999 and 2001 may have caused 

increased metals concentrations in some POC wells during that period.  The pH is 
now near-neutral across the site and at off-site locations, with the exception of well 
KM-8. 

 
• Concentrations of TBP and TPH slightly exceed the RBCs in well KM-8 ground 

water. TPH indicates a decreasing ground water trend through 2005 with little 
change to the present.  TBP indicates an overall decreasing trend since LSE was 
implemented in 1997 through 2004 with a seasonal pattern within this range to the 
present. 

 
• Arsenic is less than detection at most on-site wells and was identified at small 

concentration in shallow ground water.  Concentrations of arsenic in ground water 
are above 10 ug/l near the reclaimed scrubber pond. Arsenic concentrations 
increased between May 1995 and 2002 in the ground water monitored by KM-8, 
and declined through 2005.  Arsenic is less than detection at off-site well locations. 

 
• Manganese concentrations decreased with time in nearly all wells following LSE and 

remedial actions completed in 1997. Manganese currently exceeds the RBC in two 
POC wells.  Well KM-3 indicates an increasing manganese trend following 
implementation of LSE.  Well KM-8 manganese concentrations are seasonal.  
Concentrations decreased substantially between 1997 and 2004, but currently are 
increasing and remain an order of magnitude above the RBC. 

 
• On-site deep well KM-19 was below the RBC for all COC in 2007. 
 
• Predicted water quality for many of the POC wells suggest that molybdenum and 

vanadium concentrations will exceed the RBC for 10 or more years following LSE.  
 
 
Off-Site Ground and Surface Water Quality Conclusions 
 
 
• Generally, common ions and TDS decreased with time in the off-site wells, but this 

trend appeared to flatten in 2003. 
 
• Increasing concentrations for several constituents in well KM-16 following 2004 

appear related to rising water levels in the aquifer following years of drought. 
    
• Concentrations of common ions and TDS decreased in well KM-17 since peaking in 

1998.  Molybdenum indicates a decreasing trend in this well.  Vanadium is less than 
the RBC. 

 
• Vanadium and molybdenum continue to exceed the RBC in most of the off-site 

wells. Molybdenum concentrations continued to decrease through 2004 where a 
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relatively flat trend is noted to May 2007.  Vanadium concentrations are also 
decreasing in KM-15 and KM-18, although vanadium increased in KM-16 between 
2004 and 2006. 

 
• Arsenic is less than detection at all off-site well locations.  
 
• Manganese continues to decrease at off-site locations and is less than the RBC at 

all locations.  
 
• Finch and Big Spring exceed the RBC for molybdenum only.  Both locations 

continue to indicate decreasing trends. 
 
• Vanadium concentrations in Finch Spring are less than the RBC, and vanadium is 

less than the reporting limit in Big Spring. 
 
• Vanadium concentrations at Finch Spring increased between May 1993 and October 

2003.  A peak vanadium concentration occurred in October 2001. Concentrations of 
vanadium have decreased at Finch Spring since that time.  

 
• Water quality at Upper and Lower Ledger Springs does not appear to be impacted 

from former site operations based on May 2007 water quality results.  
 
 
COC Trendline Predictions 
 
 
• Wells KM-5 and KM-9 met the molybdenum RBC as predicted in 2003.  However, 

concentrations of molybdenum in both wells continue to hover near the RBC.   
 
• Molybdenum is projected to fall below the RBC in three of the downgradient POC 

wells within ten to fifteen years following LSE.  Molybdenum concentrations will 
continue to exceed the RBC at the on-site wells KM-2, KM-3, KM-6 and KM-8 for 
considerably longer.   

 
• The concentration of vanadium is projected exceed the RBC in most on-site POC 

wells and off-site wells for fifteen years or more following 1997 LSE actions, with the 
exception of  KM-19 which is already below the RBC.  Wells KM-9 and KM-13 are 
predicted to be near the vanadium RBC within about ten to 15 years following LSE.   

 
• As a result of overall larger concentrations and unclear trends for arsenic and 

vanadium concentrations, well KM-8 continues to lag other wells in concentration 
decreases.  Therefore, KM-8 will take considerably longer to fall below the RBCs for 
manganese, molybdenum and vanadium. 
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8.0 RECOMMENDATIONS 
 

Ground and surface water monitoring will continue at the TRONOX facility on a 

semiannual basis to assess the effects of remedial changes made at the site as 

required in the ROD. Field data results should be evaluated when sampling occurs to 

assess current with preceding site conditions.   

 

The proposed arsenic RBC of 10 ug/l will require a method using a lower reporting limit.  

We recommend that arsenic analysis should be performed using EPA method 6020 

(ICP/MS) for arsenic analysis with a reporting limit of 5 ug/l. 

 

Parameters that fall below the RBC will be evaluated and reported to EPA when these 

occur. All sampling and analytical results should be reviewed semiannually in 

accordance with the protocols contained in SW846 and EPA laboratory data validation 

functional guidelines to assess the quality of the data results. Ground and surface water 

quality will be appended semiannually to the RD/RA database.  Results of the data 

review will be transmitted to EPA and IDEQ.  

 

All ground water quality trends and predicted water quality should be evaluated in an 

annual report to assess the improvements to ground and surface water quality. Future 

annual evaluations will include the incorporation of ground water monitoring data from 

the Evergreen facility.  This facility monitors ground water downgradient of the Tronox 

property on industrial property owned by the City of Soda Springs.  Evaluation of 

Evergreen data in conjunction with Tronox ground and surface water data will provide 

an increased understanding of ground water flow paths downgradient of the Tronox site.  
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TABLES 



2004 Annual Comprehensive 
Ground Water Report 
Idaho 

Well Desig- Well Com-
nation pletion Date 

KM-1 10-07-91 

KM-2 09-21-91 

KM-3 10-11-91 

KM-4 10-02-91 

KM-5 10-01-91 

KM-6 09-24-91 

KM-7 09-26-91 

KM-8 10-21-91 

KM-9 09-29-91 

KM-10 10-12-91 

KM-11 10-29-91 

KM-12 10-29-91 

KM-13 10-07-91 

KM-15 09-24-92 

14626-019-031 

Drilled 
Total 
Depth 
(T .D.) 
Below 
Grade 
(ft) 

56.5 

57.8 

49.5 

54.5 

49.3 

45.3 

56.8 

46.0 

58.3 

121.0 

105.0 

155.0 

57.0 

58 

TABLE 1-1 
MONITOR WELL CONSTRUCTION DATA 

Steel 
Casing 
Depth PVC Casing Screen Boring Below Depth Depth 

Diameter Grade Below Below (inches) (ft) Grade Grade 
(ft) (ft) 

8" 0 to 6.5 0 to 45.9 45.9 to 
0 to T.D. 55.9 

8" 0 to 37.6 0 to 47.2 47.2 to 
0 to T.D. 57.2 

8" 0 to 6.0 0 to 39.l 39.1 to 
0 to T.D. 49.1 

8" 0 to 12.1 0 to 43.7 43.7 to 
0 to T.D. 53.7 

8" 0 to 3.8 0 to 38.0 38.0 to 
0 to T.D. 48.0 

8" 0 to 11. 9 0 to 34.7 34.7 to 
0 to T.D. 44.7 

8" 0 to 19.6 0 to 46.2 46.2 to 
0 to T.D. 56.2 

8" 0 to 10.8 0 to 34.6 34.6 to 
0 to T.D. 44.6 

8" 0 to 21.0 0 to 47.5 47.5 to 
0 to T.D. 57.5 

10" 0 to 57.0 0 to 100.0 100.0 to 
0 to 67 ft 120.0 
8" 
67 to T.D. 

10" 0 to 18.7 0 to 80.0 80.0 to 
0 to T.D. 100.0 

8" 0 to 7.1 0 to 134.l 134.1 to 
0 to T.D. 154.1 

8" 0 to 22.5 0 to 46.4 46.4 to 
0 to T.D. 56.4 

10" 0 to 5.0 0 to 45.2 45.2 to 
0 to T.D. 55.2 

Sand Pack 
Interval 
Below Grade 
(ft) 

44.5 to 56.5 

44.7 to 57.8 

36.7 to 49.5 

41.6 to 54.5 

35.9 to 49.3 

31.2 to 45.3 

44.3 to 56.8 

32.4 to 46.0 

45.5 to 58.3 

93.6 to 
121.0 

78 to 105.0 

127 to 155.0 

44.3 to 57.0 

42.8 to 57.0 

Kerr-McGee Chemical LLC 
Soda Springs, 

Bentonite Grout Seal 
Interval Depth Below 
Below Grade Grade 
(ft) (ft) 

39.4 to 44.5 0 to 39.4 

40.7 to 44.7 0 to 40.7 

30.5 to 36.7 0 to 30.5 

36.7 to 41. 6 0 to 36.7 

31. 9 to 35.9 0 to 31. 9 

26.4 to 31.2 0 to 26.4 

39.6 to 44.3 0 to 39.6 

27.8 to 32.4 0 to 27.8 

39.3 to 45.5 0 to 39.3 

88.4 to 93.6 0 to 88.4 

73 to 78 0 to 73 

121 to 127 0 to 121 

37.6 to 44.3 0 to 37.6 

36.5 to 42.8 0 to 36.5 
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Ground Water Report 
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Well Desig- Well Com-
nation pletion Date 

KM-16 09-18-92 

KM-17 09-25-92 

KM-18 10-03-92 

KM-19 10-15-92 

MW-1 6-63 

MW-2a 6-63 

MW-3 3 6-63 

MW-4 6-69 

MW-5 12-72 

MW-6 12-72 

MW-7 12-72 

MW-8 9-81 

MW-9 9-81 

a Well abandoned during Phase I. 
NA Not Available 

14626-019-031 

Drilled 
Total 
Depth 
(T .D.) 
Below 
Grade 
(ft) 

74.6 

49.1 

180 

218 

51.3 

42.4 

42.5 

47 

65 

55.2 

58 

76 

68 

TABLE 1-1 
MONITOR WELL CONSTRUCTION DATA 

Steel 
Casing 
Depth PVC Casing Screen 

Boring Below Depth Depth 
Diameter Grade Below Below 
(inches) (ft) Grade Grade 

(ft) (ft) 

10" 0 to 5.0 0 to 63.3 63.3 to 
0 to 5 ft 73.3 
8" 
5 to T.D. 

10" 0 to 5.0 0 to 38.2 38.2 to 
0 to 5 ft 48.2 
8" 
5 to T.D. 

10" 0 to 5.0 0 to 152.6 152.6 to 
0 to T.D. 172.6 

12" 0 to 57 0 to 193.6 193.6 to 
0 to 8 ft 213.6 
10" 
8 to 167 ft 
8" 
167 to T.D. 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA 37-47 

NA NA NA NA 

NA NA NA NA 

NA NA NA 48-58 

NA NA NA 26-76 

NA NA NA 28-68 

Sand Pack Bentonite 
Interval Interval 
Below Grade Below Grade 
(ft) (ft) 

60.8 to 74.6 56.0 to 60.8 

36.3 to 49.1 30.9 to 36.3 

150 to 173 145 to 150 

190.9 to 214 182.9 to 
190.9 

NA NA 

NA NA 

NA NA 

20-47 NA 

NA NA 

NA NA 

20-58 NA 

20-76 NA 

17.5-68 NA 

Kerr-McGee Chemical LLC 
Soda Springs, 

Grout Seal 
Depth Below 
Grade 
(ft) 

0 to 56.0 

0 to 30.9 

0 to 145 

0 to 182.9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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TABLE 1-2 
MAXIMUM CONCENTRATIONS OF COC AND MOST CURRENT CONCENTRATIONS 

IN TRONOX WELLS AND OFF-SITE SPRINGS 
Well 

Designation 
Arsenic 

Concentrations 
Manganese 

Concentrations 
Molybdenum 

Concentrations 
Total Petroleum 
Hydrocarbons 
Concentrations 

Tributyl Phosphate 
Concentrations 

Vanadium 
Concentrations 

 PROPOSED RBC = 
10 ug/l 

RBC = 180 ug/l RBC = 180 ug/l RBC = 0.73 mg/l RBC = 180 ug/l RBC = 260 ug/l 

 Largest 
(ug/l) 

Most 
Current 

(ug/l) 

Largest 
(ug/l) 

Most 
Current 

(ug/l) 

Largest 
(ug/l) 

 

Most 
Current 

(ug/l) 

Largest 
(mg/l) 

Most 
Current 
(mg/l) 

Largest 
(ug/l) 

Most 
Current 

(ug/l) 

Largest 
(ug/l) 

Most 
Current 

(ug/l) 
KM-2* 53 13 444 38 11800 1100 2.0 NA 7 NA 15500 5000 
KM-3* 27 13 1680 560 44900 6400 1.8 NA 1400 NA 13200 2300 
KM-4 63 10 1160 90 15300 2200 NA NA NA NA 23300 6400 
KM-5* 12.2 ND 399 7.1 1460 200 NA NA 3 NA 15800 1300 
KM-6 6.5 6.3 291 180 2140 1400 2.0 NA 110 NA 6630 4500 
KM-7 6.9 ND 197 94 593 300 2.0 NA NA NA 3410 2100 
KM-8* 170 90 8770 5000 165000 41000 9.5 1.5 4442 590 29000 18000 
KM-9* 5 ND 113 6.6 1740 160 NA NA ND NA 3590 410 
KM-11* 2 ND 157 16 5600 300 0.42 NA 112 NA 492 10 
KM-12* 23 ND 177 29 9290 470 0.39 NA 13 NA 5580 660 
KM-13* 4 ND 131 7.7 6790 220 0.18 NA 12 NA 6420 520 
KM-15 5.6 ND 543 54 6950 450 0.15 NA 484 NA 3840 940 
KM-16 7.3 ND 364 110 2300 780 1.9 NA 180 NA 4250 2400 
KM-17 1.5 ND 84 2.6 987 350 1.2 NA 170 NA 493 18 
KM-18 3.7 ND 332 47 6340 410 1.3 NA 410 NA 2990 720 
KM-19* 2 ND 32.3 ND 258 23 1.1 NA 4 NA 558 130 
Big Spring 1.1 ND 1.8 ND 508 210 NA NA NA NA 13.6 2.5 
Finch 
Spring 

2 ND 4.4 ND 663 190 0.22 NA ND NA 91.7 58 

Upper 
Ledger 

3.7 ND 2.6 2.6 22.4 ND NA NA NA NA 5.1 ND 

Lower 
Ledger 

4.2 ND 1.5 ND 54.1 ND NA NA NA NA 14.9 ND 

Footnotes: 
*    =  Point of Compliance Well 
NA = Not Available – not sampled during May 2007 
ND = Not Detected (less than IDL) 
Shaded cells indicate exceedence of RBC 
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Well/Sample 
Location 

Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 
Sample Events 

RD/RA Sample Events  
And Low Flow Sampling 

  Sampled? 
(Yes/No) 

Analytes Sampled? 
(Yes/No) 

Analytes Sample 
Site? 

(Yes/No) 

Analytes Justification For 
Sampling/Not Sampling 

KM-1 
(shallow well paired 
with KM-10) 

Lateral gradient 
background well 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8, radio-nuclides 
Rounds 1,3,  total 
chromatographable 
organics Round 1  

Yes Metals, 
General 

Indicators, 
No 

organics 

No None Background sampling not 
needed; relying on RBC 
performance standards 
at POC wells and no 
statistical background 
comparison  

KM-2 
(shallow well) 

Active calcine tailing 
impoundment/former 
scrubber pond area 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8,  radio-nuclides 
Rounds 1, total 
chromatographable 
organics Round 1   

Yes Metals, 
General 

Indicators,  
no 

organics 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

No 
organics  

Point of compliance well, 
although not truly 
downgradient of calcine 
or former scrubber pond; 
monitor changes in 
ground water 
concentrations in 
conjunction with changes 
at active calcine 
impoundment area and 
scrubber pond closure 

KM-3 
(shallow well 
paired with KM-11) 

Reclaimed scrubber pond Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8, radio-nuclides 
Rounds 1,3,4  total 
chromatographable 
organics Round 1   

Yes Metals, 
General 

Indicators,  
no 

organics 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

no 
organics  

Point of compliance well;  
monitor changes in 
ground concentrations 
water along southern 
boundary in conjunction 
with scrubber pond 
closure  

KM-4 
(shallow well) 

Active calcine tailing 
impoundment area 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8, radio-nuclides 
Rounds 1, 3, total 
chromatographable 
organics Round 1  

No None Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP, no 
organics  

Will provide monitoring of 
calcine impoundment 
following capping.  Not a 
POC well  
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Well/Sample 
Location 

Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 
Sample Events 

RD/RA Sample Events  
And Low Flow Sampling 

  Sampled? 
(Yes/No) 

Analytes Sampled? 
(Yes/No) 

Analytes Sample 
Site? 

(Yes/No) 

Analytes Justification For 
Sampling/Not Sampling 

KM-5 
(shallow well) 

Historic scrubber 
pond/historic MAP ponds, 
Boiler blowdown 
pond/downgradient of 
facility 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8, radio-nuclides 
Rounds 1,3,  total 
chromatographable 
organics Round 1  

Yes Metals, 
General 

Indicators, 
no 

organics 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

 No 
organics 

Point of compliance well, 
monitors downgradient of 
northern and central 
areas of entire plant 
facility; no active or 
historic activities 
downgradient of this 
location 

KM-6 
(shallow well) 

Historic limestone 
Settling ponds 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8,  radio-nuclides 
Rounds 1,3,  total 
chromatographable 
organics Rounds 1, 3  

No None Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

no 
organics  

Monitors zone of 
increased transmissivity 
on the southern 
boundary of facility; not a 
POC well  

KM-7 
(shallow well) 

Historic calcine 
impoundment area 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8,  radio-nuclides 
Rounds 1,3,  total 
chromatographable 
organics Round 1  

No None Yes 
(2000-->) 

Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

no 
organics 

Monitors central portion 
of the facility and 
provides additional 
justification for 
contouring of COC; not a 
POC well  

KM-8 
(shallow well paired 
with KM-12 and KM-
19) 

Former S-X pond/ 
downgradient of plant  
facility 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8, metals, 
radionuclides Rounds 1, 4,  
total chromatograph-able 
organics Round 1,3, TPH 
and semivols Rounds 4 
and 8  

Yes Metals, 
General 

Indicators   

Yes Table 4-3 
of RD/RA 
GW SAP 

and QAPP  

Point of compliance well; 
monitor changes in 
ground water 
concentrations in 
conjunction with changes 
from S-X pond closure 
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Well/Sample 
Location 

Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 
Sample Events 

RD/RA Sample Events  
And Low Flow Sampling 

  Sampled? 
(Yes/No) 

Analytes Sampled? 
(Yes/No) 

Analytes Sample 
Site? 

(Yes/No) 

Analytes Justification For 
Sampling/Not Sampling 

KM-9 
(shallow well) 

Former S-X 
pond/downgradient of  plant 
facility 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8,  radio-nuclides 
Rounds 1,3,  total 
chromatographable 
organics Round 1  

Yes Metals, 
General 

Indicators, 
no 

organics 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

No 
organics  

Point of compliance well, 
downgradient of entire 
facility; comparisons can 
be made with ground 
water model results to 
track and evaluate 
performance 

KM-10 
(intermediate well, 
paired with KM-1) 

Intermediate depth 
background well 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8,  radio-nuclides 
Rounds 1,3,  total 
chromatographable 
organics Round 1  

Yes Metals, 
General 

Indicators,
no 

organics 

No None Background sampling not 
needed; relying on RBC 
performance standards 
at POC wells and no 
statistical background 
comparison  

KM-11 
(intermediate well, 
paired with KM-3) 

Former scrubber pond Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8, radio-nuclides 
Rounds 1,3,  total 
chromatographable 
organics Round 1  

Yes Metals, 
General 

Indicators, 
no 

organics 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

No 
organics  

Point of compliance well; 
monitor changes in 
ground water 
concentrations in 
conjunction with scrubber 
pond closure  

KM-12 
(intermediate well 
paired with KM-8, KM-
19) 

Former S-X pond/ 
downgradient of plant  
facility 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8, radio-nuclides 
Round 1,  total 
chromatographable 
organics Round 1  

No None  Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP, no 
organics  

Point of compliance well; 
monitor changes in 
ground water 
concentrations in 
conjunction with changes 
from S-X pond closure 

KM-13 
(shallow well) 

Former S-X pond (north 
end) and downgradient of 
plant facility 

Yes 
 

Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8, radio-nuclides 
Round 1, total 
chromatographable 
organics Round 1  

Yes Metals, 
General 

Indicators, 
no 

organics 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

no 
organics 

Point of compliance well, 
downgradient of entire 
facility  
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Well/Sample 
Location 

Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 
Sample Events 

RD/RA Sample Events  
And Low Flow Sampling 

  Sampled? 
(Yes/No) 

Analytes Sampled? 
(Yes/No) 

Analytes Sample 
Site? 

(Yes/No) 

Analytes Justification For 
Sampling/Not Sampling 

KM-15 
(shallow well, paired 
with KM-18) 

Off-site well southwest of 
former S-X pond and within 
main area of impacted  
ground water  

Not 
completed 

prior to 
Round 5 

 

Long-list metals Round 5, 
short-list metals Rounds 6 
through 8, semivols and 
TPH Rounds 5-8 

Yes Metals, 
General 

Indicators  

Yes  Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

no 
organics 

Located in off-site area 
near modeled point; 
current RBC 
exceedences of , Mo, 
and V  

KM-16 
(shallow well) 

Off-site well south of former 
S-X and settling ponds 

Not 
completed 

prior to 
Round 5 

 

Long-list metals Round 5, 
short-list metals Rounds 6 
through 8, semivols and 
TPH Rounds 5-8  

Yes Metals, 
General 

Indicators  

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP, no 
organics  

Located off-site and 
laterally downgradient of 
the site; RBC 
exceedences of  Mo, and 
V  

KM-17 
(shallow well) 

Off-site well southwest of 
former scrubber pond 
and active calcine tailing 

Not 
completed 

prior to 
Round 5 

 

Long-list metals Round 5, 
short-list metals Rounds 6 
through 8,  semivols and 
TPH Rounds 5-8  

Yes Metals, 
General 

Indicators 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP, no 
organics  

Located off-site and 
laterally downgradient of 
the site; RBC 
exceedences of Mo  

KM-18 
(intermediate well, 
paired with KM-15) 

Off-site well southwest of 
former S-X pond, pond and 
within main area of 
impacted  ground water, 
paired with KM-15 

Not 
completed 

prior to 
Round 5 

 

Long-list metals, semivols 
and TPH Rounds 5-8  

Yes Metals, 
General 

Indicators 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP, no 
organics  

Monitors deeper aquifer 
zone  for  ground water 
impact; current RBC 
exceedences Mo, and V  

KM-19 
(deep well paired with 
KM-8 and KM-12) 

Former S-X pond and 
downgradient of plant  
facility 

Not 
completed 

prior to 
Round 5 

 

Long-list metals Round 5, 
short-list metals Rounds 6 
through 8, semivols and 
TPH Round 5 

No None Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP; 

no 
organics  

Point of compliance well; 
monitor changes in 
ground water 
concentrations in 
conjunction with changes 
from S-X pond closure 
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Well/Sample 
Location 

Source Area Monitored Round 1 Through 8 Sample Events Round 9 Through 12 
Sample Events 

RD/RA Sample Events  
And Low Flow Sampling 

  Sampled? 
(Yes/No) 

Analytes Sampled? 
(Yes/No) 

Analytes Sample 
Site? 

(Yes/No) 

Analytes Justification For 
Sampling/Not Sampling 

Finch Spring 
(spring discharging 
from base of Finch 
Fault to surface 
water) 

Spring south of facility 
which has appeared to be 
impacted primarily from 
scrubber discharge 

Yes Long-list metals Round 1-3, 
short-list metals Rounds 4 
through 8,  long-list metals, 
semivols and  
TPH Round 5  

Yes Metals, 
General 

Indicators 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP, no 
organics  

Monitor downgradient 
changes to ground water 
from scrubber pond 
closure and other 
remedial actions on-site, 
current RBC exceedence 
of Mo 

Big Spring 
(spring discharging to 
surface water flowing 
to Bear River) 

Spring south of Soda 
Springs, furthest south  
discharge identified from 
Bear River Basin to Bear 
River 

Not sampled 
prior to 

Round 6 

Short-list metals Yes Metals, 
General 

Indicators, 
no 

organics 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP, no 
organics  

Current exceedence of 
Mo RBC, too far from 
plant to measure direct 
changes associated with 
remedial actions; other 
influencing factor 
contributing to ground 
water upgradient of site 
and downgradient of 
Trononx, will continue to 
monitor 

Upper Ledge(r) 
Spring 
(spring discharging 
from Ledger Creek 
drainage, between 
Kelley Park and 
Rabbit Mountain  

An important source of 
drinking water for the town 
of Soda Springs. EPA 
requested additional 
monitoring of this spring by 
KMC LLC following public 
meeting and on amended 
ROD comments in June 
2000. 

1 Event 
(no impacts 

noted) 

Long-list metals Round 1  No None 
 

Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP, no 
organics  

Monitor ground water 
quality  

Lower Ledge(r) Spring 
(spring discharging 
from Ledger Creek 
drainage, between 
Kelley Park and 
Rabbit Mountain  

An important source of 
drinking water for the town 
of Soda Springs. EPA 
requested additional 
monitoring of this spring by 
KMC LLC following public 
meeting and on amended 
ROD comments in June 
2000. 

1 Event 
(no impacts 

noted) 

Long-list metals Round 1  No None Yes Table 4-3 
of RD/RA 
GW SAP 

and 
QAPP, no 
organics  

Monitor ground water 
quality  
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TABLE 5-1 
CHRONOLOGY OF PROCESS CHANGES 

Event Date(s) Comments 
S-X stream diverted from the S-X 
pond to the scrubber pond 

1992 through 1993 Flow may have been diverted between 
ponds during this time period.  

MAP ponds taken out of service; 
third roaster taken off-line in April 

1993 Ponds reclaimed.  Effects of remediation 
apparent in well KM-5.  

S-X pond receiving discharge from 
S-X circuit 

1994 S-X circuit discharge diverted to S-X pond 
for last time. 

S-X stream diverted from the S-X 
pond to the scrubber pond 

Late 1994 to mid 1995 S-X pond contained residual process water 
during 1995 

S-X stream diverted to newly-
constructed lined ponds 

Mid 1995 Precipitation continued to fill the S-X pond 
basin and infiltrate.  Pond contained 
significant volume of precipitation during 
1996-1997 winter.  

Scrubber pond taken out of 
service 

April 1997 Scrubber pond pumped to the calcine 
pond.  Some scrubber stream sent to 
calcine ponds. Residual liquid in pond and 
meteoric water drained out during 
stabilization of the pond sediments. All 
baghouses on-line in October. 

Discontinue sluicing calcine  April – October 1997 Calcine dewatered, and residual water 
recycled in process.  Dewatered calcine 
stockpiled north of the calcine 
impoundment. 

Fertilizer Plant Operational  July 1998 to May 2000 Calcine removed from active calcine 
Impoundment, processed to fertilizer. 
Reject fertilizer placed in calcine 
impoundment.  

Discontinue Vanadium Processing 
– Vanadium Plant Idle 

January 1999 to present Discontinue stockpiling of calcine, 
discontinue all vanadium process streams 
to lined ponds, discontinue the recycle of 
roaster reject.  

Cap Active Calcine Impoundment May 2001 through August 
2001 

Calcine was capped using multi-
component cover to eliminate meteoric 
infiltration through calcine tailing.  
Substantial amount of dust 
control/construction water used.  

Dismantle Vanadium Plant November 2001 through May 
2002 

Materials removed to approved facility, 
surface footprint cleaned in preparation for 
surface regrade.  Footprint regraded with 
limestone fines in April/May 2003 

Dismantle Fertilizer Plant November 2002 through 
June 2003 
 

Materials removed to approved facility, 
surface footprint cleaned in preparation for 
surface regrade.  
 

Reclaim Stormwater Runoff Ponds September through October 
2003 

Solids and liquids removed to 10-acre 
pond, site regraded and reclaimed. 
 

Reclaim 5-Acre Ponds September through October 
2004 

Solids and liquids removed to 10-acre 
pond, east pond site regraded and 
reclaimed. 
 

Regrade Scrubber Pond Cover November 2005 Fill and regrade south of calcine cap 
Note: Changes in the discharge locations of both the S-X and scrubber streams affected concentrations 
in both on-site and off-site wells and Finch Spring during operation.  
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TABLE 6-1 

SUMMARY OF PROJECTED COC TRENDS  
 
 

 
Shaded Numbers Indicate Exceedence of RBC 
 
 
 
Footnotes: 
 
*    =  Point of Compliance Well 
NE = Well not used for COC projection trend 
ND = Can not assess trend based on current monitoring data following LSE 

Well 
Designation 

Manganese 
Concentrations 

Molybdenum 
Concentrations 

Vanadium 
Concentrations 

 RBC = 180 ug/l RBC = 180 ug/l RBC = 260 ug/l 
 Most 

Current 
(ug/l) 

Projected 
Year 

Below 
RBC 

Most 
Current 

(ug/l) 

Projected 
Year 

Below 
RBC 

Most 
Current 

(ug/l) 

Projected 
Year 

Below 
RBC 

KM-2* 38 NE 1100 >2015 5000 >2015 
KM-3* 560 NE 6400 >2015 2300 >2015 
KM-4 90 NE 2200 NE 6400 NE 
KM-5* 7.1 NE 200 2008 1300 2014 
KM-6 180 NE 1400 >2015 4500 >2015 
KM-7 94 NE 300 NE 2100 NE 
KM-8* 5000 >2020 41000 >2020 18000 ND 
KM-9* 6.6 NE 160 2003 410 2009 
KM-11* 16 NE 300 NE 10 NE 
KM-12* 29 NE 470 2013 660 2018 
KM-13* 7.7 NE 220 2008 520 2011 
KM-15 54 NE 450 2009 940 2018 
KM-16 110 NE 780 2020 2400 >2020 
KM-17 2.6 NE 350 2015 18 NE 
KM-18 47 NE 410 2009 720 2015 
KM-19* ND NE 23 NE 130 NE 
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Ground Water Report

WATER LEVELS VERSUS TIME
TRONOX ON-SITE WELLS

FOLLOWING LSE AND POND RECLAMATION

TRONOX
Soda Springs, Idaho
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2007 ANNUAL COMPREHENSIVE 
    GROUND WATER REPORT

TRONOX
SODA SPRINGS, IDAHO FIGURE 4-1
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NOTE: CONCENTRATIONS ARE IN pH units.
CONCENTRATIONS BASED ON OBSERVED CONCENTRATIONS
IN SHALLOW AQUIFER.
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2007 ANNUAL COMPREHENSIVE
    GROUND WATER REPORT

TRONOX
SODA SPRINGS, IDAHO FIGURE 4-2
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NOTE: CONCENTRATIONS ARE IN mg/l.
CONTOURS BASED ON CONCENTRATIONS
IN SHALLOW AQUIFER.
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2007 ANNUAL COMPREHENSIVE
    GROUND WATER REPORT

TRONOX
SODA SPRINGS, IDAHO FIGURE 4-3
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NOTE: CONCENTRATIONS ARE IN mg/l.
CONTOURS BASED ON CONCENTRATIONS
IN SHALLOW AQUIFER.
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2007 ANNUAL COMPREHENSIVE
    GROUND WATER REPORT

TRONOX
SODA SPRINGS, IDAHO FIGURE 4-4
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NOTE: CONCENTRATIONS ARE IN mg/l.
CONTOURS BASED ON CONCENTRATIONS
IN SHALLOW AQUIFER.

CONCENTRATIONS OF NITRATE PLUS
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2007 ANNUAL COMPREHENSIVE
    GROUND WATER REPORT

TRONOX
SODA SPRINGS, IDAHO FIGURE 4-5
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NOTE: CONCENTRATIONS ARE IN mg/l.
CONTOURS BASED ON CONCENTRATIONS
IN SHALLOW AQUIFER.
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2007 ANNUAL COMPREHENSIVE
    GROUND WATER REPORT

TRONOX
SODA SPRINGS, IDAHO FIGURE 4-6

NOTE: CONCENTRATIONS ARE IN ug/l.
CONTOURS BASED ON CONCENTRATIONS
IN SHALLOW AQUIFER.

PROPOSED RBC FOR ARSENIC IS 10 ug/l

CONCENTRATIONS OF
ARSENIC IN GROUND WATER
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    GROUND WATER REPORT

TRONOX
SODA SPRINGS, IDAHO FIGURE 4-7
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2007 ANNUAL COMPREHENSIVE
    GROUND WATER REPORT

TRONOX
SODA SPRINGS, IDAHO FIGURE 4-8
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NOTE: CONCENTRATIONS ARE IN ug/l.
CONTOURS BASED ON CONCENTRATIONS
IN SHALLOW AQUIFER.
RBC FOR MOLYBDENUM IS 180 ug/l.
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2007 ANNUAL COMPREHENSIVE 
  GROUND WATER REPORT

TRONOX
SODA SPRINGS, IDAHO FIGURE 4-9
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CONCENTRATIONS BASED ON OBSERVED CONCENTRATIONS
IN SHALLOW AQUIFER.

RBC FOR VANADIUM IS 260 ug/l .
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR ARSENIC IS 50 ug/l
KM-2, KM-3, KM-11 ARE POC WELLS
VALUES LESS THAN DETECTION ARE PLOTTED AT DETECTION LIMIT
ARSENIC DETECTION LIMIT AT 10 to 15 UG/L 1999 THROUGH 2007

ARSENIC VS TIME
WELLS NEAR FORMER SCRUBBER POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR ARSENIC IS 50 ug/l
KM-5, KM-9, KM-12, KM-13, KM-19 ARE POC WELLS
VALUES LESS THAN DETECTION ARE PLOTTED AT THE DETECTION LIMIT
ARSENIC IS LESS THAN DETECTION OR REPORTING LIMIT IN ALL WELLS DURING 2003 through 2007

ARSENIC VS TIME
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR ARSENIC IS 50 ug/l
KM-8 IS A POC WELL
VALUES LESS THAN DETECTION ARE PLOTTED AT THE DETECTION LIMIT

ARSENIC VS TIME
WELL KM-8 NEAR FORMER S-X POND

0

20

40

60

80

100

120

140

160

180

N
ov

-9
1

M
ay

-9
2

N
ov

-9
2

M
ay

-9
3

N
ov

-9
3

M
ay

-9
4

N
ov

-9
4

M
ay

-9
5

N
ov

-9
5

M
ay

-9
6

N
ov

-9
6

M
ay

-9
7

N
ov

-9
7

M
ay

-9
8

N
ov

-9
8

M
ay

-9
9

N
ov

-9
9

M
ay

-0
0

N
ov

-0
0

M
ay

-0
1

N
ov

-0
1

M
ay

-0
2

N
ov

-0
2

M
ay

-0
3

N
ov

-0
3

M
ay

-0
4

N
ov

-0
4

M
ay

-0
5

N
ov

-0
5

M
ay

-0
6

N
ov

-0
6

M
ay

-0
7

DATE

A
R

SE
N

IC
(u

g/
l)

KM-8

POND OPERATION
LSE

CAP CALCINE

Q 

0 
I 

0 
'• .. 

0 

0 

,0 , 

p---0-0' 

' 

1--0--

► 

b 

p 

q .. . 

. •, 
0 

9 

Q 0 

0 



Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

CHLORIDE VS TIME
WELLS NEAR FORMER SCRUBBER POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

CHLORIDE VS TIME
WELLS NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

CHLORIDE VS TIME
WELL KM-8 NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

CHLORIDE VS TIME
 OFF-SITE WELLS
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CHLORIDE VS TIME
 FINCH SPRING
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CHLORIDE VS TIME
 BIG SPRING
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CHLORIDE VS TIME
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR MANGANESE IS 180 ug/l
KM-2, KM-3, KM-11 ARE POC WELLS

MANGANESE VS TIME
WELLS NEAR FORMER SCRUBBER POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR MANGANESE IS 180 ug/l
KM-5, KM-9, KM-12, KM-13, KM-19 ARE POC WELLS

MANGANESE VS TIME
WELLS NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report TRONOX
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RBC FOR MANGANESE IS 180 ug/l
KM-8 IS A POC WELL

MANGANESE VS TIME
WELL KM-8 NEAR FORMER S-X POND
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MANGANESE VS TIME
 OFF-SITE WELLS
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RBC FOR MOLYBDENUM IS 180 ug/l
KM-2, KM-3, KM-11 ARE POC WELLS

MOLYBDENUM VS TIME
WELLS NEAR FORMER SCRUBBER POND
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RBC FOR MOLYBDENUM IS 180 ug/l
KM-5, KM-9, KM-12, KM-13, KM-19 ARE POC WELLS

MOLYBDENUM VS TIME
WELLS NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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RBC FOR MOLYBDENUM IS 180 ug/l
KM-8 IS A POC WELL

MOLYBDENUM VS TIME
WELL KM-8 NEAR FORMER S-X POND
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MOLYBDENUM VS TIME
 OFF-SITE WELLS
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MOLYBDENUM VS TIME
 FINCH SPRING
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MOLYBDENUM VS TIME
 BIG SPRING
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NITRATE PLUS NITRITE VS TIME
WELLS NEAR FORMER SCRUBBER POND
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NITRATE PLUS NITRITE VS TIME
WELLS NEAR WEST SIDE OF FACILITY 
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NITRATE PLUS NITRITE VS TIME
WELL KM-8 NEAR FORMER S-X POND
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NITRATE PLUS NITRITE VS TIME
 OFF-SITE WELLS
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NITRATE PLUS NITRITE VS TIME
 FINCH SPRING
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NITRATE PLUS NITRITE VS TIME
 BIG SPRING
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NITRATE PLUS NITRITE VS TIME
UPPER AND LOWER LEDGER SPRINGS
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SULFATE VS TIME
WELLS NEAR FORMER SCRUBBER POND
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SULFATE VS TIME
WELLS NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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SULFATE VS TIME
WELL KM-8 NEAR FORMER S-X POND
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SULFATE VS TIME
 OFF-SITE WELLS
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SULFATE VS TIME
 FINCH SPRING
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SULFATE VS TIME
 BIG SPRING
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SULFATE VS TIME
UPPER AND LOWER LEDGER SPRINGS
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

TOTAL DISSOLVED SOLIDS VS TIME
WELLS NEAR FORMER SCRUBBER POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

TOTAL DISSOLVED SOLIDS VS TIME
WELLS NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

TOTAL DISSOLVED SOLIDS VS TIME
WELL KM-8 NEAR FORMER S-X POND

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000
N

ov
-9

1
M

ay
-9

2
N

ov
-9

2
M

ay
-9

3
N

ov
-9

3
M

ay
-9

4
N

ov
-9

4
M

ay
-9

5
N

ov
-9

5
M

ay
-9

6
N

ov
-9

6
M

ay
-9

7
N

ov
-9

7
M

ay
-9

8
N

ov
-9

8
M

ay
-9

9
N

ov
-9

9
M

ay
-0

0
N

ov
-0

0
M

ay
-0

1
N

ov
-0

1
M

ay
-0

2
N

ov
-0

2
M

ay
-0

3
N

ov
-0

3
M

ay
-0

4
N

ov
-0

4
M

ay
-0

5
N

ov
-0

5
M

ay
-0

6
N

ov
-0

6
M

ay
-0

7

DATE

TO
TA

L 
D

IS
SO

LV
ED

 S
O

LI
D

S 
(m

g/
l)

KM-8

POND OPERATION
LSE

CAP CALCINE

Q 
0 : .· ...... o 

. 
0 q 

' 

. 
0 6 

- -0 - -



Annual Comprehensive Ground Water Report Kerr-McGee Chemical  LLC
Soda Springs, Idaho

TOTAL DISSOLVED SOLIDS VS TIME
 FINCH SPRING
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

TOTAL DISSOLVED SOLIDS VS TIME
 BIG SPRING
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

TOTAL DISSOLVED SOLIDS VS TIME
 OFF-SITE WELLS
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2006 Annual Comprehensive
Ground Water Report

TRONOX
Soda Springs, Idaho

TDS VS TIME
UPPER AND LOWER LEDGER SPRINGS
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR TPH IS 0.73 mg/l
KM-8 IS A POC WELL
1999 VALUES LESS THAN DETECTION

TOTAL PETROLEUM HYDROCARBONS VS TIME
WELL KM-8 NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR TRIBUTYL PHOSPHATE IS 180 ug/l
KM-8 IS A POC WELL
VALUES ESTIMATED AS DETECTED

TRIBUTYL PHOSPHATE VS TIME
WELL KM-8 NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR VANADIUM IS 260 ug/l
KM-2, KM-3, KM-11 ARE POC WELLS

VANADIUM VS TIME
WELLS NEAR FORMER SCRUBBER POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR VANADIUM IS 260 ug/l
KM-5, KM-9, KM-12, KM-13, KM-19 ARE POC WELLS

VANADIUM VS TIME
WELLS NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

RBC FOR VANADIUM IS 260 ug/l
KM-8 IS A POC WELLS

VANADIUM VS TIME
WELL KM-8 NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

VANADIUM VS TIME
 OFF-SITE WELLS
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Annual Comprehensive Ground Water Report TRONOX
Soda Springs, Idaho

VANADIUM VS TIME
 FINCH SPRING
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COC CONCENTRATION TRENDS WITH TIME
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TRONOX
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MOLYBDENUM VS TIME
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COC CONCENTRATIONS
AND PROJECTED TRENDS VERSUS TIME

TRONOX
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Annual Comprehensive Ground Water Report

COC CONCENTRATIONS
AND PROJECTED TRENDS VERSUS TIME

TRONOX
Soda Springs, Idaho

VANADIUM VS TIME
WELL KM-6 NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report

COC CONCENTRATION TRENDS WITH TIME
AND PROJECTED TRENDS

Tronox Soda Springs, Idaho
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Annual Comprehensive Ground Water Report

COC CONCENTRATION TRENDS WITH TIME
AND PROJECTED TRENDS

Tronox
Soda Springs, Idaho Facility

MOLYBDENUM VS TIME
WELL KM-8 NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report

COC CONCENTRATION TRENDS WITH TIME
AND PROJECTED TRENDS

Tronox
Soda Springs, Idaho

MOLYBDENUM VS TIME
WELL KM-9 NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report

COC CONCENTRATION TRENDS WITH TIME
AND PROJECTED TRENDS

Tronox
Soda Springs, Idaho

VANADIUM VS TIME
WELL KM-9 NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report

COC CONCENTRATION TRENDS WITH TIME
AND PROJECTED TRENDS

Tronox
Soda Springs, Idaho

MOLYBDENUM VS TIME
WELL KM-12 NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report

COC CONCENTRATION TRENDS WITH TIME
AND PROJECTED TRENDS

Tronox
Soda Springs, Idaho

VANADIUM VS TIME
WELL KM-12 NEAR WEST SIDE OF FACILITY 

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report

COC CONCENTRATION TRENDS WITH TIME
AND PROJECTED TRENDS

TRONOX
Soda Springs, Idaho

MOLYBDENUM VS TIME
WELL KM-13 NEAR WEST SIDE OF FACILITY

OR NEAR FORMER S-X POND
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Annual Comprehensive Ground Water Report

COC CONCENTRATION TRENDS WITH TIME
AND PROJECTED TRENDS

TRONOX
Soda Springs, Idaho

VANADIUM VS TIME
WELL KM-13 NEAR WEST SIDE OF FACILITY

AND NEAR FORMER S-X POND
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1.0 INTRODUCTION 

The Monsanto Soda Springs Plant is located approximately one mile north of the City of Soda 
Springs, Caribou County, Idaho (Figure 1 ). Monsanto conducted a Remedial Investigation / 
Feasibility Study (Rl/FS) under an Administrative Order on Consent (AOC) with the 
U.S. Environmental Protection Agency (USEPA). The purpose of the RI/FS (which began in 1991) 
was to determine the nature and extent of constituents at and near the Plant. The investigation 
included evaluations of soil, sediments, air emissions, surface water and groundwater. 

A Record of Decision (ROD) was agreed upon by Monsanto and USEPA (USEPA 1997) that 
prescribes selected remedies for the affected environmental media at the site. For groundwater, the 
selected remedy is monitored natural attenuation with institutional controls. This remedy was 
selected based on groundwater modeling results, as described in Section 1.1.2, that predict restoration 
of groundwater to concentrations below the remediation goals. 

Annual groundwater and effluent discharge monitoring is conducted at and near the Plant in order to 
ensure that natural attenuation is proceeding per modeled predictions, and to monitor the attenuation 
process. This report summarizes the results of the 2007 annual groundwater monitoring at the 
Soda Springs Plant site. This summary is based on the groundwater quality data collected up to and 
including the 2007 sampling round, conducted from June, 19 through 25, 2007. Four new monitoring 
wells drilled south of the Plant were sampled on July 10, 2007. 

1.1 Background 

The Monsanto Soda Springs Plant is located one mile north of the City of Soda Springs, Caribou 
County, Idaho (Figure 1). The site covers an area of approximately 800 acres, with the plant 
accounting for 540 acres. Wells and springs at and in the vicinity of the Plant are shown on Figures 2 
and 3 for the Upper Basalt Zone (UBZ) and Lower Basalt Zone (LBZ), respectively. Operational 
facilities are shown on Figure 4. Well completion information is summarized in Table 1 for 
monitoring and plant production wells at and in the vicinity of the Plant. 

1.1. l Hydrogeology 

The hydrogeology at the Monsanto Plant is presented in detail in Golder 1995. The primary 
hydrostratigrapliic zones underlying the Monsanto Plant include the Upper Basalt Zone (UBZ) and 
the Lower Basalt Zone (LBZ). The principal aquifer is the UBZ, which extends to a depth of 100 feet 
bgs below the plant. Depth to the water table ranges from 20 feet bgs in the northeast comer to 
100 feet bgs in the center of the plant. Groundwater flow in the UBZ and LBZ is a function of 
faulting, regional hydrogeologic conditions, and pumping of the plant production wells. The UBZ 
and LBZ are broken into smaller regions (UBZ-1 through UBZ-4 and LBZ-1 through LBZ-4), based 
on hydrogeological controls and groundwater quality (Figures 2 and 3). Details pertaining to the 
breakdown of UBZ and LBZ regions are provided in Golder 1995. 

I .1.2 History of Groundwater Effects 

Table 2 presents a history of groundwater investigations at the Monsanto site. Golder was initially 
employed to assess the impact of operations on groundwater and surface water quality at the 
Monsanto Plant in J 984. The 1984 study found elevated concentrations of cadmium, selenium, 
fluoride and sulfate in groundwater beneath the plant. 
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In 1992, a RI/PS was conducted by Golder and submitted to EPA. A Phase II RI/PS was conducted 
and submitted to EPA in 1995. Bi-annual groundwater monitoring occurred from 1991 to 1998, and 
annual groundwater monitoring ha occurred ince 1998. 

Groundwater affected by Monsanto activities is mainly confined to the UBZ within the plant, with 
groundwater flow toward the south plant fenceline. The mjgration of plumes originating within plant 
boundaries is monitored by wells located at the source areas, the south fenceline, and at the southern 
boundary of the ite. 

There are two con tituent plumes on the site ongmating from Monsanto operation . Affected 
groundwater originates from three principal source areas within the Monsanto Plant (Figure 4): 

• Old UPS ponds (UBZ-2); 

• Northwest pond (UBZ-4); and 

• Old hydroclarifier (UBZ-4). 

The plume from the old UPS pond occur in the UBZ-2 groundwater zone and flows withjn the 
groundwater system toward the south. The plumes from the northwest pond and the old 
hydroclarifier occur in the UBZ-4 zone and flow southward toward the plant production wells used 
for non-contact cooling water supply. Pumping from the production well PW-01 PW-02, and 
PW-03 from UBZ-4 contains the plumes originating from the northwest pond and the old 
hydroclarifier areas to prevent offsite migration. There are other minor source areas on the site such 
as the former sewage lagoon, the unlined non-contact cooling water ponds, and the old coke and 
quartz pond that are part of the UBZ-2 or UBZ-1 zone . The plume within the UBZ-2 zone i not 
controlled by pumping. 

A fourth plume originates on Kerr McGee's plant site, and has spread onto the southeastern portion of 
the Monsanto Plant site in the UBZ-3 area. Groundwater under the southeastern portion of the plant 
had elevated concentrations of vanadium, chloride molybdenum, ammonium, and sulfate attributed 
to the Kerr-McGee Chemical Corporation (Figure 1 ). 

A groundwater olute tran port model wa developed as part of the Pha e II RI for the Mon anto 
plant to predict the fate and tran port of con tituents in groundwater in the vicinity of the plant 
(Golder, 1995). The solute transport model was developed for the portion of the plant where there is 
potential for off-site tran port of con tituents in groundwater (the UBZ-2 zone). The model predicted 
concentrations to three endpoints south of the plant (the southern plant boundary, the estimated 
discharge point of the plume into Soda Creek, and the estimated discharge point of the plume into 
Bear River), as shown in Figure 2. Projections were calculated for constituent transport for a period 
of over I 00 years. 

In 2003, Golder conducted a Five-Year Review of the groundwater remedy employed at the Plant 
(Golder 2003a), per conditions set in the Record of Decision (ROD). The Five-Year Review is the 
fir t of a series of review required to determine whether the remedy remain protective, to confirm 
that constituent concentration trends in groundwater are declining as predicted, and, eventually, 
confirm the achievement of Maximum Contaminant Levels (MCLs). A second Five-Year Review 
will be submitted in early 2008, covering the period from 2003 to 2007, inclusive. 

The 2003 Five-Year Review report included statistical trend analyses and comparisons of 
groundwater and outfall quality to regulatory level , remediation goal , and groundwater modeling 
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projections to detennine if/when remediation goals have been achieved, and if not, that institutional 
controls are still in place and effectively preventing human exposure. 

As part of the 2003 Five-Year Review, a revised groundwater model was developed to provide a 
more accurate projection of constituent concentrations in the UBZ-2 zone south of the Monsanto 
plant. The model was revised to account for observed changes in groundwater quality since the 
contaminant transport model was developed in 1993, and re-interpretation of the source area history 
and groundwater quality data from monitoring weUs. The revised model used Goldsim (2002), a 
graphical, probabilistic modeling tool. 

Four new monitoring wells (2007 Monitoring Wells; TW-59, TW-60, TW-61 , and TW-62) were 
instal led south of the Southern Boundary wells in June and July 2007 to help delineate the southern 
extent of the groundwater plume in UBZ-1 and UBZ-2 (Golder 2007). The well locations are shown 
on Figure 2. The new wells were sampled in July 2007 and the results of the groundwater sampling 
are included in this report. 

1.2 Record of Decision 

The United States Environmental Protection Agency (USEPA) submitted a ROD in 1997 for the 
Monsanto site that presented the selected remedy for environmental media affected by plant 
operations (EPA 1997). The selected remedy for groundwater is monitored natural attenuation with 
institutional controls to prevent human exposure to groundwater until groundwater quality improves 
to concentrations less than the remedial goals. 

The ROD established groundwater remediation goals for the constituents of concern: cadmium, 
fluoride, nitrate, selenium, and manganese. The remediation goals are the MCLs under the Safe 
Drinking Water Act for cadmium, fluoride, nitrate, and selenium, and a risk-based concentration for 
manganese, as shown in Table 3. 

TABLE3 

Groundwater Remediation Goals for the Monsanto Plant 

Parameter Remediation Goal (mg/L) Regulatory Source 

Cadmium 0.005 Maximum Contaminant Level 

Fluoride 4 Maximum Contaminant Level 

Nitrate as N03/ 44/10 Maximum Contaminant Level 
Nitrate as N 

Selenium 0.05 Maximum Contaminant Level 

Manganese 0.18 Risk-Based Concentration 
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The remediation goal for nitrate (44 mg/L) is the MCL for nitrate expressed as NO3. However, the 
analytical data presented in this report are in the form of nitrate as expressed N. The remediation goal 
for nitrate as N is 10 mg/L. 

The ROD establ ished the points of compliance for remediation goal monitoring. Several 
modifications were made to the list of point of compliance well , as described in Golder 1998, based 
on availability and accessibility of ome wells. Based on the ROD and modifications to the ROD, the 
point of compliance we11s are listed below: 

• Production Well - Well PW-0 I , PW-02, and PW-03; 

• Plant Fence Line - Wells TW-20, TW-34, TW-35, and TW-39; 

• Southern Boundary - Wells TW-53, TW-54, TW-55, and Harri well; and, 

• Soda Creek ( urface water). 

The Plant Fence Line well are located in ide the southern Plant fence line near Hooper Spring 
Road. The Southern Boundary wells are located within the Monsanto property boundary near its 
outhern margin (about 1,200 ft south of the fence line) . 

Several sample locations have been established to monitor and evaluate discharges to surface water, 
and effect of di charge on urface water quality. These sample locations are not point of 
compliance locations, but are used to evaluate water quality in Soda Creek. The sample locations for 
urface water quality are listed below: 

• Mormon Creek - Mormon Creek at it confluence with Soda Creek ( ampled ince 
2002); 

• Pond Inlet - Effluent inlet to the non-contact cooling water pond upgradient of the 
effluent discharge into Soda Creek (sampling initiated in 2004)· 

• Soda Upstream - Soda Creek upstream of the effluent discharge pipe (sampled ince 
2001); 

• Soda Down tream - Soda Creek down tream of the effluent discharge pipe (sampled 
ince 2001)· 

• Effluent Discharge - Effluent released into Soda Creek at the effluent discharge pipe 
(sampled in triplicate ince 2000); and 

• Soda Creek downstream of the effluent discharge, immediately upstream of the weir 
diverting flow to the irrigation canal (sampling initiated in 2005). 

The data from the urface water station will be compared to effluent discharged into Soda Creek to 
evaluate the effects of effluent di charge on surface water. 

1.3 Report Organization 

Sample collection activities carried out in June and July 2007 are summarized in Section 2. 
Groundwater flow directions are evaluated in Section 3 u ing depth to water measurements collected 
during the June 2007 samp)jng round. 
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Section 4 contains a discussion of analytical results. Constituent concentration trend are evaluated 
for the point of compliance wells and Soda Creek in Section 4.1. In addition, Section 4.2 includes 
evaluation of constituent concentration trends at everal different areas around the plant and south of 
the plant. These areas include: 

• Northwest Pond Area- Wells TW-28, TW-16, TW-17, and TW-18. 

• Old UPS Ponds Area- Wells TW-22, TW-24, TW-37, and TW-45. 

• UFS Pile Area - Wells TW-48, TW-49, and TW-50. 

• Hydroclarifier Area- Well TW-40, TW-43, and TW-44. 

• South of the Plant Springs - Homestead and Mormon Spring , and Mormon Creek. 

• 2007 Monitoring Wells - Wells TW-59, TW-60, TW-61, and TW-62. 

Monsanto installed two new monitoring wells in July 2005 at the landfill located north of the plant. 
The two new wells were sampled for the first time in 2005, and have been added to the Ii t of well 
included in the annual groundwater ampling. 

The constituents evaluated in Section 4 include the constituent of concern as well as everal other 
indicator con tituent . The indicator constituents are included to evaluate the changes in groundwater 
quality in response to Monsanto's remedial actions. 

Section 5 provides a summary of the finding of these evaluations. 

Appendices A through I pre ent time-hi tory graphs for selected constituents and groundwater 
elevation hydrographs. Appendix J presents the data validation report for the analytical data from the 
2007 ampling round. 
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2.0 SA1\1PLE COLLECTION AND ANALYTICAL ACTMTIES 

In June and July 2007, Golder collected groundwater measurements and samples per the annual 
sample collection requirement of the ROD. Sample collection occurred from June 19 to 25 , 2007. 
Additional ample from four new wells (2007 monitoring wells) completed south of the Southern 
Boundary Wells were collected on Ju ly 10, 2007. Groundwater samples were collected from 45 wells 
and 12 surface water locations during this period, as listed in Table 4. The twelve surface water 
locations include pring - to the outh of the Plant; the mouth of Mormon Creek; the effluent 
di charge pipe at Soda Creek (Effluent 1 through 3); the inlet to the effluent discharge pond (Pond 
Inlet); and Soda Creek up tream and downstream of the effluent discharge pipe as well as above the 
down tream weir. Groundwater elevations were measured at all accessible monitoring wells during 
this period, as described in Section 3. 

Quality control samples were collected throughout the sampling event, and include the following: 

• Duplicate Samples - Field duplkate samples were collected at five locations, 
representing at lea t 5% of all monitoring amples collected; 

• Equipment Blank Samples - Equipment blank samples were collected from distrned 
water poured over decontaminated non-dedicated sampling equipment. An equipment 
blank ample wa collected from the Grundfos pump; and 

• Split Samples - Split samples were collected at five monitoring well locations, 
repre enting at least 5% of all monitoring samples collected. The e samples were 
shipped to an alternate laboratory for the same analyses as the other samples. 

Groundwater amples were collected u ing the general procedures described in Section 2.1. All 
prings were collected as grab ample , as described in Section 2.2. All water amples were analyzed 

for constituent. Ii ted in Table 5, per the requirements of the Quality A surance Plan for the project. 

2.1 General Procedures for Well Sampling 

At each well , the groundwater elevation was measured and the well volume calculated using the well 
completion information (Table l ). All equipment u ed in the course of sample collection (i.e., water 
level tape, water quality meter probes, and non-dedicated down-hole pumps) was decontaminated 
prior to use at each well with distilled water at a minimum, and Alconox detergent, if nece ary. 

2.1.1 Well Purging 

To en ure sampling of fresh groundwater rather than stagnant water in the well, groundwater was 
pumped at each ampled well until at least three well volumes were purged. Groundwater was purged 
either onto the ground or into a tank (to be dispo ed into the eal water pond), as de ignated in 
Table 4 . The purge water was monitored for dissolved oxygen, pH, conductivity, temperature, and 
turbidity until the e parameter stabilized. Sample were collected once three well volumes were 
purged, the water quality parameter had stabilized, and the turbidity of the groundwater was les than 
five TU. Filtering of sample was necessary at TW-40 and TW-43 collected using a bailer because 
the turbidity remained above the 5 NTU tbre hold. 

2.1 .2 Sample Collection 

Samples were collected as grab samples using the appropriate ample container . Some sample 
container contained preservative, as appropriate for the intended analy es. Once the sample were 
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collected, they were labeled and stored in a cooler at 4 degrees C. Samples were shipped daily via 
overnight delivery to the laboratory for the analyses listed in Table 5. All samples were kept under 
chain of custody through shipment to the laboratory. 

There are four methods used to collect groundwater samples from wells, as shown in Table 4. The 
well sample collection methods are dedicated pump, Grundfos (non-dedicated) pump, hand-bailed, 
and operating well, as described below. 

1. Dedicated Pumps 

Monsanto keeps a dedicated well riser for each monitoring well containing a dedicated pump. For 
sample collection, the corresponding well riser was attached to the well top, and the pump's electrical 
connection was attached to a generator with the appropriate plug and starter box. Groundwater 
purging and sample collection proceeded as described in the general procedures. 

2. Non-Dedicated Pumps 

A non-dedicated Grundfos pump was used in weJJs that do not contain dedicated pumps (Harris well, 
TW-08, TW-24, and TW-38). The Grundfos pump was decontaminated inside and out prior to use at 
each well, and was lowered to a few feet below the water table. Groundwater purging and sample 
collection proceeded as described in the general procedures. 

3. Hand-Bailed Wells 

In the event that there is insufficient water in a well to pump three well volumes, dedicated Teflon 
hand-bailers were used to purge groundwater. During the 2007 sampling round, wells TW-40 and 
TW-43 were hand bailed. 

4. Operating Wells 

Five wells that are regularly operated are also sampled. These wells include four Monsanto plant 
production wells and one residential well. 

Plant production wells are plumbed directly into the plant water supply and are operated by automatic 
switches. The well casings for the production welJs are inaccessible for groundwater level 
measurement and direct purging as in the other monitoring wells. Groundwater was collected as grab 
samples from the ports within the well houses for each production welJ . If a production well was not 
in operation at the time of sample collection, then a manual override of the automatic switch was used 
to start the well. In the case of manual operation, the production well was run for at least five minutes 
prior to sample collection in order to purge the plumbing lines of stagnant water. 

The Lewis well is a private residential well located to the southeast of the Plant that is used for 
irrigation. The well casing for the Lewis well is inaccessible for groundwater level measurement and 
direct purging as in the monitoring wells. Groundwater was collected as a grab sample from an 
outside hydrant. The pump was turned on and ran for at least five minutes prior to sample collection 
in order to purge the plumbing lines of stagnant water. 

2.2 General Procedures for Spring and Surface Water Sampling 

The springs, surface water, pond inlet, and effluent discharge samples were colJected as grab samples 
at all listed locations using the same general procedures as for welJs. Water quality parameters were 
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collected at each of these locations, but were not required to stabilize prior to sample collection. 
Spring, surface water, pond inlet, and effluent samples were not filtered regardless of turbidity. 

2.3 Sample Analyses 

The samples collected in June and July 2007 were shipped to a primary laboratory (SVL Analytical in 
Kellogg, Idaho) for the analyses listed in Table 5. In addition, samples from wells TW-12, TW-33, 
TW-35, TW-55, and TW-61 were shipped to a split laboratory (ARI in Seattle, Washington) for the 
same analyses. Data validation was conducted on the data received from the laboratories to review 
and evaluate the procedures and methods used by the laboratories. Data validation evaluates the 
quality and quantity of the data received from the laboratories, and provides qualification of data that 
are outside of prescribed limitations. The data validation report for the June and July 2007 sampling 
round is presented in Appendix J. 
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3.0 GROUNDWATER ELEVATIONS 

The depth-to-groundwater measurements collected during the June and July 2007 sampling round 
were converted to groundwater elevations based on surveyed measurement point information. The 
groundwater elevations are presented in Table 6. Figures 5 and 6 provide groundwater contour maps 
showing the interpreted directions of groundwater flow underlying the plant for the UBZ and the 
LBZ, respectively. 

In the UBZ, groundwater flow is predominantly from north to south. In the northeast corner of the 
plant, groundwater also flows into the plant area from the northeast. The four production wells 
(PW-01, PW-02, PW-03, and PW-04) create two areas of depressed groundwater levels. One area of 
depressed water levels occurs surrounding PW-04 at the north end of the plant, and a second area 
occurs surrounding PW-01, PW-02, and PW-03 located in the center of the plant. Groundwater flow 
at the southern boundary is in a southerly direction. Groundwater eventually begins to flow 
southwest toward Mormon Creek and Soda Creek. 

In the LBZ, groundwater flow foUows a pattern similar to that observed in the UBZ. The 
groundwater flow pattern observed for June and July 2007 is similar to the flow patterns previously 
observed in the RI/FS. 
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4.0 ANALYTICAL RES UL TS 

Constituent concentration trends for point of compliance locations are presented in Section 4.1. The 
constituent concentration trends for other well and prings are pre ented in Section 4.2. Time history 
charts for each location reviewed in this section are presented in Appendices A through H. 

4.1 Constituent Concentration Trends in Point of Compliance Wells and Springs 

The re ults of the analyses at the 2007 sample locations are pre eoted in Table 7. Tbj ectioo 
summarizes the results for the groundwater point of compliance locations (PW-OJ, PW-02, PW-03, 
TW-20, TW-34, TW-35, TW-39, TW-53, TW-54, TW-55, and Harri weU). Mormon A Spring and 
Mormon Creek are included for comparison against southern boundary wells and Soda Creek. 
Table 8 summarize the con tituent trend at the e location . The trends are ba ed on a vi ual 
interpretation of data from 2002 through 2007. The next Five-Year Report wil I include a formal 
stati tical analy i of the data. 

4.1.1 Cadmium 

The remediation goal for cadmium i 0.005 mg/L. Time-hi tory plots of cadmium concentrations are 
included in Appendix A. 

• Production Wells - Cadmium has decreased and tabilized, and i below the remediation 
goal in PW-03 (0.0014 mg/L). The cadmium concentration decreased below the 
remediation goal in PW-02 to 0.0035 mg/L in 2005, and i currently 0.0016 mg/L. 
Cadmium concentrations in PW-01 have generally decrea ed over time, but remain above 
the remediation goal at 0.0314 mg/L in 2007 (Figure A-1). 

• South Fence Line Wells - In TW-20, cadmium decreased and stabilized below the 
remediation goal from 1998 to 200 I, but show an increasing trend from 2000 through 
2006, when concentrations started to decrease. The concentration of cadmium in TW-20 
in 2007 wa 0.0068 mg/L, which exceed the remediation goal. Cadmium is table in 
TW-34 and TW-35 with non-detected concentrations (less than 0.0003 mg/L) in 2007 in 
both well . Cadmium i generally stable in TW-39; however it is above the remediation 
goal with a concentration of 0.0093 mg/L in 2007 (Figure A-2). 

• Southern Boundary Wells - Cadmium i below the remediation goal in well TW-53, 
TW-54, and TW-55 and has been stable since 1995 (Figure A-3) . 

• Mormon Spring and Harris Well - Cadmium is stable at these two location , and i 
below the remediation goal in Harris well (0.00032 mg/L). However cadmium is above 
the remediation goal at Mormon A Spring with a 2007 concentration of 0.0174 mg/L 
(Figure A-4). Cadmium i below the detection limit (<0.0006 mg/L) in Mormon Creek at 
it confluence with Soda Creek in 2007. 

4.1.2 Fluoride 

The remediation goal for fluoride is 4 mg/L. Time-hi tory plot of fluoride concentration are 
included in Appendix B. 
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• Production Wells - Fluoride is below the remediation goal, and has remained stable at 
less than 2 mg/L in all three point of compliance production wells (PW-01, PW-02, and 
PW-03· Figure B-1). 

• South Fence Line Wells - Fluoride has decrea ed ince 1987 in TW-20, and has been 
below the remediation goal ince 1998. Since 1998, fluoride concentrations have 
increa ed at TW-20. The fluoride concentration was 2.57 mg/L (average of sample and 
duplicate) in 2007, below the remediation goal. Fluoride is stable and below the 
remediation goal in TW-34 and TW-35. In TW-39, fluoride ha been below the 
remediation goal ince 2001 and decreased until 2005. The concentration of fluoride in 
2007 at TW-39 increased from 2.05 mg/Lin 2005 to 3.34 mg/Lin 2007, but is less than 
the remediation goal of 4 mg/L (Figure B-2). 

• Southern Boundary Wells - Fluoride in TW-53 is below the remediation goal and has 
decreased overall ince 1999. The 2007 concentration i about 2.92 mg/L. Fluoride in 
TW-54 has been below the remediation goal since 2000. Fluoride concentrations 
increased lightly in TW-54 from about 2.6 mg/Lin 2006 to 3.66 mg/Lin 2007. Fluoride 
i table at a concentration of about 0.26 mg/L and i below the remediation goal in TW-
55 (Figure B-3). 

• Mormon Spring and Harris Well - Fluoride has been below the remediation goal at the 
Harris well since 2001. Concentrations in 2007 are about 2.5 mg/L. Fluoride has been 
decrea ing at Mormon Spring ince 1996. In 2004, the fluoride concentration was 
1.9 mg/L. In 2006, the concentration increa ed to 3.1 mg/L, and the 2007 concentration is 
similar (2.94 mg/L). In Mormon Creek, fluoride decreased from 1.96 mg/L in 2002 to 
I mg/L in 2004. In 2005, the concentration increased slightly to 1.62 mg/L, and in 2006 
the concentration was 1.83 mg/L. The fluoride concentration increased in 2007 to 
2.86 mg/L (Figure B-4). 

4. L.3 Manganese 

The remediation goal for mangane e is 0. 18 mg/L. A de cribed in Golder 2003b, a temporary 
increase in manganese concentrations occurred in 2002 because of an increase of the detection limit 
from 0.01 to 0.06 mg/L for the 2002 ampljng round. In all ca es where mangane e was not detected 
in 2002, 2003 mangane e returned to levels imilar to 2001 manganese level . Time-history plots of 
manganese concentrations are included in Appendix C. 

• Production Wells-In 2006, mangane e wa not detected (less than 0.0007 mg/L) in any 
of the production well (Figure C-1 ). 

• South Fence Line Wells- Manganese ba decreased since the mid 1980' in TW-20 and 
TW-39, and ha tabilized at or below the detection level (less than 0.0007 mg/L) since 
1995. The concentration of manganese i.s stable in TW-35, with a 2007 concentration of 
0.158 mg/L, below the remediation goal. The 2007 concentration of manganese in 
TW-34 (0.222 mg/L) exceeds the remediation goal (Figure C-2). It should be noted that 
TW-34 and TW-35 are completed in the transition zone between UBZ-2 and LBZ-2. 
Some sodic groundwater which naturally contains elevated manganese concentrations 
occur in these well due to the upward hydraulic gradient from the LBZ-2. 

• Southern Boundary Wells - Mangane e has been stable in the outhern boundary well 
since the mjd J 990' , and is below the remediation goal in all wells. Concentrations in 
2007 in the Southern Boundary Wells are all less than the detection limit (0.0007 mg/L; 
Figure C-3). 
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• Mormon Spring and Harris Well - Mangane e has been stable at Mormon Spring and 
the Harris well, and is below the remediation goal at these locations. The manganese 
concentration at Mormon Creek i table through 2006. In 2007, the manganese 
concentration is 0.0847 mg/L (Figure C-4) 

4.1.4 Nitrate 

The remediation goal for nitrate as N i 10 mg/L. Time-history plots of nitrate concentrations are 
included in Appendix D. 

• Production Wells - Nitrate as N concentrations have stabilized at or below 4.5 mg/L and 
are below the remediation goal in all production well (Figure D-1). 

• South Fence Line Wells - In TW-20, nitrate as N concentrations decreased from 
20.3 mg/L in 2006 to 10.95 mg/L in 2007 (average of ample and duplicate), slightly 
above the remediation goal. Nitrate as N is table in TW-34 and TW-35 at concentrations 
below the remediation goal. The concentration of nitrate as Nat TW-39 decrea ed from 
12.2 mg/Lin 2006 to 9.56 mg/Lin 2007, below the remediation goal (Figure D-2). 

• Southern Boundary Wells - Overall, nitrate as N ha decrea ed in TW-53 since the mid 
1990's. The 2007 nitrate a N concentration in TW-53 remains below the remediation 
goal, but increased from 5.01 mg/L in 2006 to 7.15 mg/L in 2007. In 2006 the 
concentration of nitrate as N in TW-54 increased above the remecliation goal to 
12.7 mg/L. In 2007, nitrate concentrations at TW-54 decreased to below the remediation 
goal (9.7 mg/L). Nitrate a N is lowly increa ing but below the remediation goal in 
TW-55 with a 2007 concentration of 4.15 mg/L (Figure D-3). 

• Mormon Spring and Harris Wells-Nitrate as N concentration were table at Mormon 
Spring between the mid I990's and 2004 at about 6 to 7 mg/L. Nitrate as N increased to 
9.5 mg/Land 9.3 mg/Lin 2005 and 2006, respectively. The nitrate concentration in 2007 
at Mormon Spring is similar at 9.22 mg/L. At the Harris weJI, nitrate a N concentration 
have increased from 4.9 mg/Lin 1999 to 8.96 mg/Lin 2007. Concentrations of nitrate 
as N are below the remediation goal at both locations. The nitrate as N concentration in 
Mormon Creek i 5.62 mg/L in 2007 (Figure D-4). 

4.1.5 Selenium 

The remediation goal for elenium is 0.05 mg/L. Time-history plots of nitrate concentration are 
included in Appendix E. 

• Production Wells - Selenium has been stable and below the remediation goal in PW-02 
and PW-03 ince the early to mid 1990's. The selenium concentrations in PW-OJ 
decrea ed from 0.053 mg/Lin 2006 to 0.0167 mg/Lin 2007, below the remediation goal 
(Figure E-1). 

• South Fence Line Wells - Selenium at TW-20 increased from 0.03 mg/Lin 2000 to 
0.43 mg/L in 2005. In 2006, the concentration decreased to 0.077 mg/L, and the 2007 
concentration of 0.0847 mg/L i similar and remains above the remediation goal. 
Selenium i table in TW-34 and TW-35, with aU observed selenium concentrations less 
than the remecliation goal. Selenium increa ed in TW-39 from 2002 to 2005, but 
decrea ed in 2006 to 0.03 mg/L. In 2007, selenium concentrations increa ed in TW-39 to 
0.125 mg/L, above the remediation goal (Figure E-1). 
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• Southern Boundary Wells - Selenium in TW-53 and TW-54 decreased from 2006 to 
2007. Selenium in TW-53 decreased from 0.172 mg/Lin 2006 to 0.115 mg/Lin 2007. 
Selenium in TW-54 decreased from 0.333 mg/L in 2006 to 0.0849 mg/L in 2007. 
Selenium concentration at the e well remain above the remediation goal. 
Concentrations decreased in TW-55 from a 2006 concentration of 0.115 mg/L to 
0.0413 rng/L in 2007, slightly below the remediation goal (Figure E-3). 

• Mormon Spring and Harris Wells - Selenium in Mormon Spring i above the 
remediation goal with a 2007 concentration of 0.136 mg/L, a decrease from the 2006 
concentration of 0.29 mg/L. Selenium at the Harri well ha been increasing ince 2000, 
with a 2006 selenium concentration of 0.29 mg/L, above the remediation goal. In 2007, 
the concentration decreased to 0.123 mg/L. The elenium concentration in Mormon 
Creek has steadily increased from 0.07 mg/L in 2002 to 0.18 mg/L in 2006. In 2007 the 
selenium concentration at Mormon Creek decreased to 0.106 mg/L. 

4.1.6 Chloride 

There is no remediation goal for chloride at the site. Time-hi tory plot of chloride concentrations are 
included in Appendix F. 

• Production Wells - Chloride has increased since 2001 in PW-01 to about 99 mg/L in 
2007. Chloride has lightly increa ed in PW-02 and PW-03 from about 30 mg/Lin 2003 
to about 50 to 60 mg/L (Figure F-1). 

• South Fence Line Wells - Chloride increa ed in TW-20 from 55 mg/L in 2000 to 
129 mg/Lin 2006, and sub equently decreased to about 100 mg/Lin 2007. Chloride is 
stable in TW-34 and TW-35, with 2007 concentrations at 39 mg/L and 37 mg/L, 
re pectively. Chloride has decrea ed in TW-39 since the early 1990's, with a 2007 
concentration of 115 mg/L (Figure F-2). 

• Southern Boundary Wells - Chloride has been increasing in TW-53 TW-54, and TW-
55 since 1999. Chloride concentrations in these wells in 2007 are 111, 99, and 59 mg/L 
re pectively. Chloride is relatively stable in TW-56 at about 53 mg/L (Figure F-3). 

• Mormon Spring and Harris Wells - Chloride at Mormon Spring appears to be stable 
since the early 1990's at about 100 mg/L. Chloride at Mormon Creek generally 
decreased since 2002, with a 2007 concentration of 171 mg/L. Chloride at the Harris well 
increa ed from 56 mg/Lin 1999 to 121 mg/Lin 2007 (Figure F-4). 

4. J .7 Molybdenum 

There i no remediation goal for molybdenum at the site. Time-history plots of molybdenum 
oncentration are included in Appendix G. 

• Production Wells - Molybdenum is generally stable or increasing slightly in all 
production wells at concentration Jes than 0.05 mg/L (Figure G-1). 

• South Fence Line Wells - Molybdenum bas increased since 2001 in TW-20; the 2007 
concentration is 0.0537 mg/L. Molybdenum has been table at 0.01 mg/L or less in 
TW-34 and TW-35 since 1994. In TW-39, molybdenum decreased between 1999 and 
2006, with a 2006 concentration of 0.039 mg/L. The molybdenum concentration 
increased in 2007 to 0.062 mg/L (Figure G-2). 
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• Southern Boundary Wells - Molybdenum concentrations are all less than 0.1 mg/L in 
the southern boundary wells. Molybdenum increased in TW-53 from 1992 to 2000, but 
has been decreasing since 2000, with a 2007 concentration of 0.0581 mg/L. 
Molybdenum decreased in TW-54 between 1999 and 2005, but increased to 0.0896 mg/L 
in 2007. Molybdenum has been table in TW-55 since 1999 (Figure G-3). 

• Mormon Spring and Harris Well - Molybdenum has decreased since the late 1990s in 
Mormon Spring and the Harris Well, and is currently table with concentration below 
0.1 mg/L. The 2007 molybdenum concentration in Mormon Creek is 0.0623 mg/L, 
increasing from the 2006 concentration of 0.033 mg/L (Figure G-4). 

4.1.8 Sulfate 

There i no remediation goal for ulfate at the site. Time-history plots of sulfate concentrations are 
included in Appendix H. 

• Production Wells - Sulfate i table in all production wells at concentrations less than 
250 mg/L (Figure H-1). 

• South Fence Line Wells - The ulfate concentration in TW-20 increa ·ed from 206 mg/L 
in 1999 to 918 mg/L in 2006. The sulfate concentration at TW-20 decreased to 552 mg/L 
in 2007. Sulfate bas been stable at Jes than 250 mg/Lin TW-34 and TW-35. Sulfate at 
TW-39 decreased between 2000 and 2004. Since 2005, the sulfate concentration at TW-
39 has increased from 439 mg/Lin 2005 to 527 mg/Lin 2007 (Figure H-2). 

• Southern Boundary WeUs - Sulfate at TW-53 increased between 2000 and 2003. 
Concentrations in TW-53 decreased between 2004 and 2006, and increased from 260 
mg/Lin 2000 to a concentration of 472 mg/Lin 2007. Sulfate concentrations in TW-54 
increased from J 70 mg/L in 2000 to 630 mg/L in 2006, and decreased to 492 mg/L in 
2007. Sulfate has increased slight I y in TW-55 from 117 mg/L in 2001 to 259 mg/L in 
2007 (Figure H-3). 

• Mormon Spring and Harris Well - Sulfate decreased in Mormon Spring between 1996 
and 2004, but increased from 285 mg/L in 2004 to 509 mg/L in 2007. Sulfate has 
increased slightly in the Harris Well with a 2007 concentration of 553 mg/L. In Mormon 
Creek, sulfate increased to 400 mg/L in 2007, from a concentration of 302 mg/L in 2006 
(Figure H-4). 

4.2 Constituent Concentration Trends in Point of Compliance Surface Water 

The re ults of the analyses at the 2007 sample locations are presented in Table 7. This section 
summarizes the results for the surface water point of compliance locations (Soda Creek downstream 
of the effluent discharge). Soda Creek up tream of the effluent discharge and the effluent discharge 
are included are included for comparison again t Soda Creek down tream of the effluent discharge. 
Table 8 summarize the constituent trend at these locations. The trends are based on a visual 
interpretation of data from 2002 through 2007. 

4.2.J Cadmium 

The remediation goal for cadmium is 0.005 mg/L. Time-history plots of cadmium concentrations are 
included in Appendix A. 
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• Soda Creek-Cadmium upstream and downstream of the effluent discharge to Soda 
Creek has been stable since measurements began in 2001. Cadmium upstream and 
down tream of the discharge i undetected at le s than 0.0006 mg/L (Figure A-5). 

• Effluent Discharge - The 2007 average cadmium concentrations in the effluent 
discharge (sampled in triplicate) was 0.012 mg/L, slightly higher than the average 2006 
concentration of 0.008 mg/L (Figure A-5). 

4.2.2 Fluoride 

The remediation goal for fluoride 
included in Appendix B. 

4 mg/L. Time-history plots of fluoride concentration are 

• Soda Creek - The 2007 concentrations were 0.51 mg/L (upstream) and 0.7 l mg/L 
(downstream). The concentration at the weir below the effluent di charge wa 0.47 mg/L 
in 2007 (Figure B-5). 

• Effluent Discharge - The 2007 average fluoride concentration in the effluent di charge 
(sampled in triplicate) i 0.8 mg/L (Figure B-5). 

4.2.3 Mangane e 

The remediation goal for manganese is 0.18 mg/L. As described in Golder 2003b, a temporary 
increa e in manganese concentrations occurred in 2002 becau e of an increa e of the detection limit 
from 0.01 to 0.06 mg/L for the 2002 sampling round. In all cases where mangane e was not detected 
in 2002, 2003 mangane e returned to level imilar to 2001 mangane e level . Time-hi tory plot of 
manganese concentrations are included in Appendix C. 

• Soda Creek- Manganese concentrations both up tream (0.125 mg/L) and down tream 
(0.114 mg/L) of the effluent discharge in Soda Creek as weU as at the downstream weir 
(0.119 mg/L) are below the remediation goal. Manganese concentrations are increasing 
lowly in Soda Creek (Figure C-5). 

• Effluent Discharge - Mangane e concentrations are non-detect (le s than 0.0007 rng/L) 
in the effluent discharge (Figure C-5). 

4.2.4 Nitrate 

The remediation goal for nitrate as N is 10 mg/L. Time-nistory plots of nitrate concentrations are 
included in Appendix D. 

• Soda Creek-Nitrate as N concentrations are below the remediation goal both upstream 
and downstream of the effluent discharge with concentration of 0.304 rng/L and 
0.99 mg/L, respectively. The nitrate as N concentration of Soda Creek immediately 
upstream of the irrigation weir was 0.23 mg/L (Figure D-5). 

• Effluent Discharge - The nitrate as N concentration in the effluent discharge i stable, 
ranging from 4.3 mg/L in 2000 to 4.48 mg/L in 2005. The 2007 average concentration 
was 4.05 mg/L (Figure D-5). 

I I 29117mk l_monsan102007summaryn:pon.d<>e Golder Associates 



ovember 28, 2007 -16- 913-1101.605A 

4.2.5 Selenjum 

The remediation goal for selenium is 0.05 mg/L. Time-history plots of selenium concentrations are 
included in Appendix E. 

• Soda Creek - Selenium was detected in Soda Creek up tream of the effluent discharge 
at a concentration of 0.00042 mg/L. Downstream of the discharge, selenium has been 
stable since 2001, with a 2007 concentration of 0.0112 mg/L. Selenium was detected at 
0.001 mg/L in Soda Creek immediately upstream of the irrigation weir in 2007 
(Figure E-5). 

• Effluent Discharge - Selenium concentration in the effluent discharge bas been stable 
since 2000, with a 2007 concentration of 0.0127 mg/L (average of three duplicate 
sample ; Figure E-5). 

4.2.6 Chloride 

There i no remediation goal for chloride at the site. Time-history plot of chloride concentration are 
included in Appendix F. 

• Soda Creek - Concentration at the upstream and downstream locations were 
10.1 mg/L and 43.3 mg/L, respectively in 2007 . The chloride concentration of Soda 
Creek immediately upstream of the irrigation weir wa 14.2 mg/L (Figure F-5). 

• Effluent Discharge - Chloride in the effluent mscharge decreased from around 
300 mg/Lin 2001 to 210 mg/Lin 2007 (Figure F-5). 

4.2.7 Molybdenum 

There i no remediation goal for molybdenum at the site. Time-history plot of molybdenum 
concentrations are included in Appendix G. 

• Soda Creek - Concentration in 2007 at the up tream and downstream locations on 
Soda Creek were 0.0126 mg/L and 0.0294 mg/L, respectively. The molybdenum 
concentration of Soda Creek immediately upstream of the irrigation weir was 
0.0138 mg/L (Figure G-5). 

• Effluent Discharge - Molybdenum concentrations in the effluent discharge were 
0.0388 mg/L (average of three samples) in 2007 (Figure G-5) . 

4.2.8 Sulfate 

There is no remediation goal for ulfate at the ite. Time-hi tory plots of ulfate concentrations are 
included in Appendix H. 

• Soda Creek - Concentrations of sulfate were 21.6 mg/Land 53.9 mg/L, respectively, 
up tream and downstream of the effluent discharge in 2007. The sulfate concentration at 
the downstream weir wa 26.3 mg/L in 2007 (Figure H-5). 

• Effluent Discharge - The sulfate concentration in the effluent discharge has been stable 
ince 2000. The 2007 concentration was 122 mg/L (Figure H-5). 
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4.3 Constituent Concentration Trends in Other Wells and Springs 

This section summarizes water quality monitoring at ix location at the Plant site and south of the 
Plant. They are the NW pond (TW-16 TW-17, and TW-18), the old UFS ponds area (TW-22, TW-
24, TW-37, and TW-45), the UFS piles area (TW-48, TW-49, and TW-50) the old hydroclarifier area 
(TW-40 TW-43 and TW-44), springs to the outhwe t of the Plant (Homestead and Mormon 
springs), and the new monitoring wells to the south of the Plant (TW-59, TW-60, TW-61 and TW-
62). Table 9 ummarizes the constituent trends at these well and prings, except for the new wells 
where only one year of data are available. The trends are ba ed on a visual interpretation of data from 
2002 through 2007. The next Five-Year Report will include a formal statistical analysis of the data. 

4.3.1 Cadmium 

Time-hi tory plots of cadmium concentrations are included in Appendix A. 

• Northwest Pond Area - Cadmium ha stabilized at well TW-16, TW-17, and TW-18 
with 2007 concentration of 0.513 mg/L, 0.0015 mg/L, and non-detect (less than 
0.0006 mg/L), respectively (Figure A-6). 

• Old Underflow Solids Ponds Area - Cadmium in the wells near the old UFS ponds 
have remained relatively stable (with the exception of TW-37 which hows a slight 
increase). The 2007 concentration in the UBZ well in this area (TW-22, TW-24, and 
TW-37) are 0.0234 mg/L, 0.244 mg/Land 0.577 mg/L, respectively . In TW-45 which is 
completed in the LBZ, cadmium concentration have been table ince 1994 with a 
concentration of 0.002 mg/Lin 2007 (Figure A-7). 

• Underflow Solids Piles Area - Since 2004, cadmium has been below the detection limit 
(0.002 to 0.0003 mg/L) in TW-48. In TW-50 the cadmium concentration increased from 
non-detect in 2001 to 0.031 mg/Lin 2005. In 2007, cadmium decreased in TW-50 to 
0.0077 mg/L. Cadmium is stable in TW-49 with concentrations below the detection limit 
(Figure A-8). 

• Hydroclarifier Area -Cadmium ha been relatively stable in TW-40 since 2001 and has 
shown an overall decrease since 1998. During the 2007 sampling round, cadmium in 
TW-40 was 2.41 mg/L, a slight increase from the 2006 concentration of 2.22 mg/L. 
Cadmium is table in TW-43 with a 2006 concentration of 1.74 mg/L. Cadmium was not 
detected in TW-44 in 2007 (Figure A-9). 

• South of the Plant Springs - Cadmium ha not been detected in Homestead Spring since 
sampling began at this location in 1991. Cadmium concentrations at Mormon Spring 
have been relatively stable between 1998 and 2004, when they tarted to increase 
lightly. In 2007, the cadmium concentration is 0.0174 mg/L (Figure A-14). 

• 2007 Monitoring Wells - Cadmium was not detected in the new wells (Figure A-15). 

4.3.2 Fluoride 

Time-hi tory plots of fluoride concentration are included in Appendix B. 

• Northwest Pond Area - Fluoride has decreased gradually in TW-16 and TW-17 since 
the early 1990 s, with 2007 concentrations of 2.16 mg/Land 2.39 mg/L, re pectively. In 
TW-18, fluoride has been table with all concentrations at 0.5 mg/Lor Jes (Figure B-6). 
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• Old Underflow Solids Ponds Area - Concentrations decreased in TW-22 from 1997 to 
2005. Concentration increased lightly ince 2005 to about 4.17 in 2007 mg/L. At 
TW-24, concentrations in 2009 were 5.95 mg/L, up from 5.0 mg/Lin 2004. Fluoride is 
decreasing slowly in TW-37 and TW-45 with concentration of 9.77 mg/L and 
0.93 mg/L, respectively in 2007 (Figure B-7). 

• Underflow Solids Piles Area - Fluoride i table in TW-48, TW-49, and TW-50 with 
concentrations less than about I mg/L (Figure B-8). 

• Hydroclarifier Area - Fluoride concentration at TW-40 and TW-43 appear stable with 
2006 concentrations of 4.65 mg/Land 5.16 mg/L, re pectively. Fluoride concentrations 
are table at TW-44 at less than I .0 mg/L through 2007, with the ingle exception of the 
2000 fluoride concentration ( 1.4 mg/L; Figure B-9). 

• South of the Plant Springs - Fluoride concentrations are table at Home tead Spring, 
with concentrations below 1.0 mg/L. Fluoride decreased at Mormon Spring from 1996 
(5.9 mg/L) to in 2004 (1.9 mg/L) . In 2005 and 2006, the concentrations were 2.3 mg/L 
and 3.1 mg/L re pectively. The 2007 concentration was 2.94 mg/L (Figure B-14). 

• 2007 Monitoring Wells - Fluoride was not detected in new wells TW-59, TW-60 and 
TW-61. Fluoride was detected at 0.22 mg/L in TW-62 (Figure B-I 5). 

4.3.3 Manganese 

Time-hi tory plots of manganese concentrations are included in Appendix C. 

• Northwest Pond Area - Mangane e i stable at TW-16 at non-detected concentration 
(less than 0.0007 mg/L). Mangane e is increa ing at TW-17 with a 2007 concentration of 
2.55 mg/L. In TW-18, mangane e i stable with a 2007 concentration of 0.40 mg/L 
(Figure C-6). 

• Old Underflow Solids Ponds Area - Manganese is stable or decreasing Jjghtly in 
TW-22 at 0.786 mg/L. Manganese is table at TW-24 and TW-37 with 2007 
concentrations of 0.199 mg/L and 0.589 mg/L, re pectively. In TW-45, manganese is 
table or decrea ing lightly with a 2007 concentration of 0.432 mg/L (Figure C-7). 

• Underflow Solids Piles Area - In TW-48, manganese concentrations are stable. The 
2007 mangane e concentration in TW-48 was 0.0025 mg/L. Manganese is stable in 
TW-49 and TW-50 with 2007 concentration non-detected (less than 0.0007 mg/L) and 
0.489 mg/L, respectively (Figure C-8). 

• Hydroclarifier Area - Mangane e appears stable in TW-40, TW-43, and TW-44 with 
2006 concentrations at 0.0365 mg/L, 0.0091 mg/L and 0.22 mg/L, re pectively 
(Figure C-9). 

• South of the Plant Springs - Mangane e concentrations are stable at Homestead and 
Mormon Springs with 2007 non-detected concentration of less than 0.0007 mg/L and 
less than 0.0009 mg/L, respectively (Figure C-14). 

• 2007 Monitoring Wells - Mangane e wa detected in three of the new wells. The 2007 
manganese concentrations in well TW-59, TW-50, TW-61, and TW-62 are less than 
0.0007 mg/L, 6.04 mg/L, 0.493 mg/L, and 0.0039 mg/L, respectively (Figure C-15). The 
concentrations of 0.493 mg/Lin TW-61 and 6.08 mg/Lin TW-60 indicate the effects of 
sodic groundwater in these well (GoJder 2007). Sodic groundwater typically has higher 
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mangane e concentrations than fresh groundwater, and has been observed in other UBZ 
wells in tbe outhwest corner of the plant (Golder 1995). 

4.3.4 Nitrate 

Time-history plots of nitrate concentrations are included in Appendix D. 

• Northwest Pond Area - Nitrate as N decreased at TW-16 between 1997 and 2004. The 
nitrate as N concentration increased in 2005 to 5.9 mg/L and 6.91 mg/L in 2006, and 
decreased slightly in 2007 to 6.38 mg/L. Nitrate is stable in TW-17 and TW-J 8 with 
2007 concentration at both wells of less than 0.02 mg/L (Figure D-6). 

• Old Underflow Solids Ponds Area - At TW-22 and TW-24, nitrate concentrations are 
Jes than 10 mg/L. Nitrate concentrations in TW-22 have decreased since 1999, with a 
2007 concentration of 4.63 mg/L. In TW-24, the nitrate concentration decreased between 
2000 and 2004, but increased lightly in 2005 and 2006 with concentration of 6.2 mg/L 
and 6.23 mg/L, respectively. Nitrate concentrations decreased slightly in TW-24 to 
6.06 rng/L in 2007. Nitrate appears to be increasing in TW-37, with a 2007 concentration 
of 10.8 mg/L (Figure D-7). The nitrate concentration in TW-45 i stable with a 2007 
concentration of less than 0.02 mg/L (Figure D-10). 

• Underflow Solids Piles Area - In TW-48, nitrate concentrations have increa ed ince 
2004 from 3.94 mg/L to 5.85 mg/Lin 2006. Nitrate concentrations decreased slightly in 
TW-48 to 5.1 mg/L in 2007. Nitrate has been stable in TW-49 and TW-50 with 2007 
concentrations less than 4 mg/L (Figure D-8). 

• Hydroclarifier Area - Nitrate concentrations in TW-43 have increased since the mid-
1990's to a 2007 concentration of 13.2 mg/L. The nitrate concentration in TW-40 has 
similarly increased since the late 1990's. The TW-40 nitrate concentration in 2007 i 
16.2 mg/L. In TW-44, nitrate currently appears relatively stable with a 2007 
concentration of less than 0.02 mg/L (Figure D-9). 

• South of the Plant Springs - Nitrate concentrations have increased since 200 I in 
Homestead Spring, with a 2007 concentration of 14.3 mg/L. Nitrate in Mormon spring 
increased between 2004 (6.7 mg/L) and 2007 (9.22 mg/L). 

• 2007 Monitoring Wells - Nitrate was detected in three of the new wells installed south 
of the Southern Boundary Wells. The 2007 concentrations are 5.76 mg/L (TW-59), 
0.042 mg/L (TW-61) and 5.00 mg/L (TW-62). Nitrate was not detected in TW-60. 

4.3.5 Selenium 

Time-history plots of nitrate concentration are included in Appendix E. 

• Northwest Pond Area - Selenium decreased in TW-16 from 0.21 mg/L in 2006 to 
0.0056 mg/Lin 2007. Selenium is stable in TW-17 and TW-18 at 2007 concentration of 
0.0024, mg/Land 0.0002 mg/L, respectively (Figure E-6). 

• Old Underflow Solids Ponds Area -Selenium decreased at TW-22 from 0.282 mg/Lin 
2006 to 0.105 mg/Lin 2007. In TW-24, selenium decreased by an order of magnitude 
from 2005 to 2006. This "decrease" represents an anomalou value. In 2007, the 
selenium concentration at TW-24 is 0.171 mg/L, slightly lower than previously observed 
range of 0.2 to 0.5 mg/L (excluding 2006). Selenium has been stable between 1996 and 
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2006 in TW-37 with a 2006 concentration of 0.5 mg/L. In 2007, the selenium 
concentration decreased to 0.162 mg/L. In TW-45, selenium is stable with a 2007 
concentration of 0.0003 mg/L (Figure E-7). 

• Underflow Solids Piles Area - Selenium is stable at TW-48 and TW-49 with 2006 
concentrations of 0.0009 mg/L and 0.0015 mg/L, re pectively. The selenium 
concentration in TW-50 increased from 0.029 mg/L in 2003 to 0.33 mg/L in 2004. In 
2005 and 2006, the selenium concentrations in TW-50 were 0.045 mg/Land 0.053 mg/L, 
respectively, indicating the 2004 concentration was anomalou . The 2007 concentration 
of selenium at TW-50 is 0.0191 mg/L (Figure E-8). 

• Hydroclarifier Area - Selenium increased in TW-43 from the mid 1990' s to 2006 
(1.06 mg/L) . [n 2007, the elenium concentration decreased to 0.343 mg/L. Selenium 
concentrations in TW-40 have declined from 2003 to 2007. In 2007, the selenium 
concentration in TW-40 is 0.282 mg/L. Selenium appears relatively stable in TW-44 
with concentration of mostly non-detects (less than 0.003 mg/L) throughout the 
monitoring period (Figure E-9). 

• South of the Plant Springs - Selenium concentrations are stable at Homestead Spring 
with a 2007 concentration of 0.0071 mg/L. From the mid 1990' s to 2006, selenium 
concentrations were Jowly increasing at Mormon Springs with a concentration of 
0.294 mg/L in 2006. In 2007, the selenium concentration at Mormon Spring decrea ed 
to 0.136 mg/L (FigureE-14) . 

• 2007 Monitoring Wells - Selenium was detected in the new welJs in tailed south of the 
Southern Boundary Wells. The 2007 concentrations are 0.0321 (TW-59), 0.00037 mg/L 
(TW-60), 0.00057 mg/L (TW-61) and 0.0456 mg/L (TW-62; Figure E-15). 

4.3.6 Chloride 

Time-history plots of chloride concentrations are included in Appendix F. 

• Northwest Pond Area - In the last three years chloride has increased in TW-16 from 
39.9 mg/L in 2004 to 78 mg/L in 2007. The concentration of chloride in TW-17 is 
decrea ing, with a concentration of 125 mg/Lin 2007. Chloride i stable in TW-18 with 
a concentration in 2007 of 15 mg/L (Figure F-6) . 

• Old Underflow Solids Ponds Area - Chloride i stable at TW-22 and TW-45 with 2006 
concentrations of than 50 mg/L. In TW-24, the chloride concentration decrea ed from 
2005 (142 mg/L) to 2007 (48 mg/L). From 2004 to 2006, the concentration of chloride 
increased TW-37 from 36 mg/L to 139 mg/L. In 2007, the chloride concentration in TW-
37 is 130 mg/L (Figure F-7). 

• Underflow Solids Piles Area - Chloride is stable in TW-48 and TW-49 with 
concentration le s than 50 mg/L. Chloride has been slowly increasing in TW-50 since 
1999. The 2007 chloride concentration in TW-50 was 190 mg/L (Figure F-8). 

• Hydroclarifier Area -Chloride is stable in TW-43 with a 2007 concentration of 
278 mg/L. The chloride concentration in TW-40 decreased to 369 mg/L in 2007 from 
473 mg/Lin 2005. Chloride has been stable in TW-44 throughout the monitoring period 
with a 2007 concentration of 27 mg/L (Figure F-9). 

• South of the Plant Springs - Chloride is stable in Mormon Spring at about 120 mg/L in 
2007. Chloride in Homestead Spring is stable at 28 mg/L (Figure F-14). 
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• 2007 Monitoring Wells - Chloride was detected in the new wells in talled outh of the 
Southern Boundary Wells. The 2007 concentrations are 203 mg/L (TW-59), 68.2 mg/L 
(TW-60), 95.6 mg/L (TW-61) and 209 mg/L (TW-62; Figure F-15). 

4.3.7 Molybdenum 

Time-hjstory plots of molybdenum concentrations are included in Appendix G. 

• Northwest Pond Area - Molybdenum i table in TW-16 and TW-17 at concentration 
les than 0.05 mg/L. In TW-18, the molybdenum concentration was 0.015 mg/Lin 2007 
(Figure G-6). 

• Old Underflow Solids Ponds Area - The molybdenum concentration is decreasing in 
TW-22 with a 2007 concentration of 0.328 mg/L. In TW-24, the molybdenum 
concentration increased to 0.83 mg/L in 2005, after decreasing between 1997 and 2004. 
The concentration in TW-24 decreased to 0.57 mg/L in 2006 and 0.431 mg/L in 2007. 
Molybdenum is stable in TW-37 with concentrations less than 0.5 mg/L since 1997. 
Molybdenum is stable at TW-45 with concentrations below 0.05 mg/L ince 1992 
(Figure G-7). 

• Underflow Solids Piles Area - Molybdenum is stable and has remained less than 
0.05 mg/L since 1993 in TW-48 and TW-49. At TW-50, molybdenum has decreased 
from 0.062 mg/Lin 2003 to 0.0461 mg/Lin 2007 (Figure G-8). 

• Hydroclarifier Area - Molybdenum is stabJe at TW-43 and TW-40 with concentration 
le than 0.20 mg/L since 1993. Molybdenum is stable at TW-44 at less than 0.05 mg/L 
(Figure G-9). 

• South of the Plant Springs - Molybdenum i stable at Homestead Spring with a 
concentration of 0.0155 mg/L in 2007. Mormon Spring ha stable molybdenum 
concentrations, with a 2007 concentration of 0.0757 mg/L (Figure G-14) . 

• 2007 Monitoring Wells - Molybdenum was detected in the new wells instaJled south of 
the Southern Boundary Wells. The 2007 concentrations are 0.0141 mg/L (TW-59), 
0.0163 mg/L (TW-60), 0.0119 mg/L (TW-61) and 0.018 mg/L (TW-62; figure G-15). 

4.3.8 Sulfate 

Time-history plot of sulfate concentrations are included in Appendix H. 

• Northwest Pond Area - Sulfate is table at TW-16, TW-17, and TW-18 at 
concentrations less than 250 mg/L (Figure H-6). 

• Old Underflow Solids Ponds Area - Sulfate has decreased since 1998 at TW-22 with a 
2007 concentration of 148 mg/L. The ulfate concentration in TW-24 increased from 
156 mg/L in 2004 to 327 mg/Lin 2005. In 2006 the concentration of ulfate in TW-24 
slightly decreased to 315 mg/L. In 2007, the decrease in concentrations continued, with a 
2007 concentration of 189 mg/L. SuJfate appears to be increasing in TW-37 since 2002, 
with a 2007 concentration of 407 mg/L. In TW-45, ulfate i stable with a concentration 
of 120 mg/Lin 2006 (Figure H-7). 

• Underflow Solids Piles Area - Sulfate is stable and typically below 100 mg/Lin TW-48 
and TW-49. Sulfate is slowly increasing in TW-0 with a 2007 concentration of 337 mg/L 
in 2007 (Figure H-8). 
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• Hydroclarifier Area - Sulfate was decreasing prior to 1993 in TW-43, and was not 
mea ured again until 2002. Sulfate increased from 261 mg/Lin 1993 to 639 mg/L 2003. 
Since 2003, the sulfate concentration has been stable. The 2007 ulfate concentration in 
TW-43 was 604 mg/L. In TW-40, ulfate concentrations decreased between J 999 and 
2003 . In 2005 and 2006, ulfate concentration increa ed from the 2003 concentration of 
555 mg/L to 758 mg/L (2005) and 736 mg/L (2006). The 2007 ulfate concentration was 
696 mg/L. Sulfate i stable at TW-44 with a 2006 concentration of 90 mg/L (figure H-9). 

• South of the Plant Springs - The ulfate concentration at Mormon Spring has increased 
from 285 mg/Lin 2004 to 509 mg/Lin 2007. Sulfate i table at Home tead Spring with 
a 2006 concentration of 87 mg/L (Figure H-14). 

• 2007 Monitoring WeJJs - Sulfate wa detected in the new well installed south of the 
Southern Boundary Wells. The 2007 concentrations are 255 mg/L (TW-59), 70 mg/L 
(TW-60), 98 mg/L (TW-61) and 319 mg/L (TW-62; Figure H-15). 
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5.0 OVERALL ASSESSMENT 

This section summarize the remediation goals at the Monsanto Plant site and trends in constituent 
concentration . 

5.1 Remediation Goals 

The following is a summary of the remediation goals for the point of compliance locations (wells and 
urface water) located at the outhern boundary or south of the Mon anto Plant. Table 10 provides a 
ummary of the re uJt from aJI point of compliance location compared to corresponding remediation 

goals. 

• Cadmium i below the remediation goal of 0.005 mg/L in the point of compliance 
locations except PW-01, TW-20, and TW-39. The 2007 cadmium concentrations in 
PW-01 TW-20, and TW-39 are 0.0314 mg/L, 0.0068 mg/L, and 0.0093 mg/L, 
re pectively. 

• Fluoride is below the remediation goal of 4 mg/L in all point of compliance locations . 

• Manganese is at or below the remediation goal of 0.18 mg/L in all point of location 
except for TW-34 (0.222 mg/L). Well TW-34 is a sodic water well that has naturally
occurring high manganese concentrations. 

• Nitrate as N is below the remediation goal of 10 mg/L in all point of locations except 
TW-20 (10.5 mg/L). 

• Selenium is below the remediation goal of 0.05 mg/Lin point of compliance wells PW-
02, PW-03, PW-04, TW-34, TW-35, TW-55, and in Soda Creek. Selenium exceeds the 
remediation goal of 0.05 mg/L in point of compliance well TW-20 (0.0847 mg/L), 
TW-39 (0.125 mg/L), TW-53 (0.115 mg/L), TW-54 (0.0849 mg/L), and the Harris Well 
(0.123 mg/L). 

5.2 Constituent Trends 

Con tituent trend are ba ed on a vi ual interpretation of data from 2002 through 2007. The next 
Five-Year Report will include a formal statistical analysis of the data. 

5.2.1 Point of Compliance Locations 

Con tituent of concern are stable or decreasing at point of compliance location with the following 
exceptions: 

• Fluoride is increasing in TW-20 and TW-39, located on the Plant Fence Line. In TW-20, 
fluoride concentration increased from 2004 (1.67 mg/L) to 2007 (2.57 mg/L). In 
TW-39, fluoride concentrations increased from 2004 ( 1.96 mg/L) to 2007 (3.34 mg/L). 

• Nitrate as N is increasing in TW-20 and TW-39 at the Plant Fence Line, in Southern 
Boundary Wells TW-53, TW-54, and TW-55, in the Harris WeJI, and in Mormon A 
Spring. In TW-20 nitrate as N increased from 2001 (4.57 mg/L) to 2007 (10.95 mg/L) . 
In TW-39, nitrate increased from 4.2 mg/L in 2004 to 9.56 mg/L in 2007. Nitrate 
increased from 4.5 mg/Lin 2001 to 7.15 mg/L in 2007 in TW-53 and increased from 
1.0 rng/L in 2002 to 9.7 mg/L in 2007. In TW-55, nitrate increased from 2003 
(2.58 mg/L) to 2007 (4.15 mg/L). In the Harris well , nitrate increased from 4.9 mg/Lin 
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1999 to 8.96 mg/L in 2007, and in Mormon A Spring, nitrate increased from 2002 
(5.95 mg/L) to 2007 (9.22 mg/L). 

• Selenium is increasing in TW-55 (Southern Boundary Well). Selenium increased from 
2001 (0.013 mg/L) to 2006 (0.115 mg/L). In 2007, the selenium concentration decrea ed 
to 0.0413 mg/L. 

Other con tituent are table or decreasing at the point of compliance wells with the following 
exceptions: 

• Chloride is increasing slightly in the plant production wells (PW-01, PW-02 and 
PW-03), TW-55 (Southern Boundary Well), the Harris Well, and Mormon A Spring. 

• Molybdenum is increasing in Plant Production Wells PW-01, PW-02, and PW-03, in 
TW-20 at the Plant Fence Line, in TW-54 (Southern Boundary Well, and in Mormon A 
Spring. 

• Sulfate is increasing in TW-20 and TW-39 at the Plant Fence Line, Southern Boundary 
Wells TW-53 and TW-55, in the Harri Well, and in Mormon A Spring. 

5.2.2 Other Location 

Con tituents of concern are table or decreasing at the other sampling locations with the following 
exceptions: 

• Cadmium increa ed in TW-37 at the old UFS Ponds from 2002 (0.326 mg/L) to 2007 
(0.577 mg/L). Cadmium al o increased in Mormon A Spring from 2005 (0.0115 mg/L) 
to 2007 (0.0174 mg/L). 

• Fluoride increased in TW-24 at the old UFS Ponds from 4.99 mg/Lin 2004 to 5.95 mg/L 
in 2007. 

• Mangane e increased in TW-17 (Northwest Pond) from 0.24 mg/Lin 1984 to 2.55 mg/L 
in 2007. Manganese also increased in TW-50 (UFS Piles) from 2000 (0.0004 mg/L) to 
2007 (0.0077 mg/L). 

• Nitrate as N increased in TW-16 (NW Pond), TW-24 and TW-37 (Old UFS Ponds), 
TW-48 (UFS Pile), TW-40 (Old Hydroclarifier), the Harris Well, and Mormon A 
Spring. 

Other constituents are stable or decreasing at all of the other ampling locations with the following 
exceptions: 

• Chloride is increasing in TW-16 (NW Pond), TW-29 (Background), TW-24 and TW-37 
(Old UFS Pond ), TW-50 (UFS Piles), and in TW-40 (Old Hydroclarifier). 

• Molybdenum i increasing in Mormon A Spring. 

• Sulfate is increasing in TW-40 and TW-44 (Old Hydroclarifier), TW-50 (UFS Pile ) and 
Mormon A Spring. 
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5.3 Assessment of 2007 Water Quality Data 

The groundwater elevation data indicate that pumping at the plant production wells (PW-1, PW-2, 
and PW-3) has contained the plume from the northwest pond and the old bydroclarifier areas in 

BZ-4. 

In UBZ-1 and UBZ-2, sulfate concentrations were increasing in the l990's in the old UFS ponds and 
the old hydrodarifier areas, but are currently stable or decreasing with the exception of sulfate in TW
TW-37 at the old UFS pond, which has increa ed ince about 2002. The concentrations of "mobile" 
constituents such as chloride, fluoride, and nitrate are generally stable or decreasing, as expected, in 
the wells at the plant fence line, the outhem boundary, and the pring . However, concentration of 
"mobile" constituents of concern (nitrate and fluoride) appear to be increasing in the fence line wells 
(TW-20 and TW-39), outhern boundary wells (TW-53 and TW-55) and certain pring (e.g. 
Mormon A Spring and Homestead Spring). Sulfate and chloride also appear to be increasing in these 
well . 

Concentrations of metals generally show a stable or downward trend for constituents of concern 
manganese, selenium, and cadmium with a few exception . An upward trend in selenjum is occurring 
in southern boundary well TW-55 and in Soda Creek. An upward trend in cadmium is occurring in 
Mormon A Spring. Molybdenum i increasing in the Plant Production Wells, TW-20, TW-54, and 
Monnon A Spring. 

Chemical i opleth maps for cadmium and selenium shown on Figures 7 and 8, respectively, indicate 
the plume from the old UFS ponds in UBZ-2 has extended beyond the southern boundary wells and is 
migrating toward Soda Creek. 

5.4 2007 Monitoring Wells 

Four new monitoring wells (2007 Monitoring Wells) were in tailed south of the Southern Boundary 
Well (Golder 2007) to evaluate groundwater conditions and groundwater quality in the areas outh 
of the Plant, and to delineate the southern extent of groundwater plumes in the UBZ-1 and UBZ-2 
zones. 

The new wells indicated the following: 

• Concentrations of constituents of concern were below the remediation goals in all of the new 
monitoring wells. 

• Groundwater quality in the two wells on the east side of Government Dam Road, TW-60 and 
TW-61 (Figure 2), appear to be influenced by sodic groundwater. In particular, elevated 
concentrations of bicarbonate, mangane e, total di so lved olid , and calcium and low 
concentration of nitrate are indicative of sodic groundwater in the e well (Golder 1995). 

• Groundwater in the two wells on the east side of Government Dam Road, TW-59 and TW-62 
(Figure 2) appear to be impacted by the groundwater plume in UBZ-2. Groundwater from 
these wells contains sljghtly elevated concentrations of selenium, nitrate, chloride, and 
sulfate. Concentrations of nitrate and selenium are below the Remediation Goals. 

• The new monitoring wells provide data to delineate the southern boundary of affected 
groundwater that exceeds the remediation goals. 
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Well Formation 
Measuring Point (MP) MP 

(per 'RI Report) Elevation 

HARRIS UBZ Too of steel!" oioe 5.877.56 
TW-08 UBZ Top of PVC well cao 5,884.88 
TW-10 UBZ Top of seal 5,885.53 
TW-11 LBZ Top of coupling 5,938.03 
TW-12 UBZ Too of seal 5,939.23 
TW-15 UBZ Top of seal 5,988.27 
TW-16 UBZ Top of seal 5.998.39 
TW-17 UBZ Top of seal 5.998.33 
TW-18 LBZ Top of seal 5,996.89 
TW-20 UBZ Top of seal 5.893.37 
TW-22 UBZ Too of seal 5,954.70 
TW-24 UBZ Top of PVC casing 5.954.43 
TW-26 UBZ Top of seal 5,991.42 
TW-29 UBZ Too of couolini, 5,989.59 
TW-30 UBZ Top of coupling 5,992.73 
TW-33 UBZ Top of coupling 5,975.68 
TW-34 UBZ Too of couolimz 5,893.43 
TW-35 UBZ Top of seal 5.897.16 
TW-37 UBZ Top of seal 5,959.17 
TW-38 UBZ Top of PVC casing 5.972.91 
TW-39 UBZ Top of seal 5,897.07 
TW-40 VBZ Top of PVC casing 5,989.94 
TW-41 UBZ Top of couolin2 5,994.31 
TW-43 UBZ Top of PVC casin2 5,989.08 

TW-44A LBZ Top of seal 5.989.41 
TW-45 LBZ Top of couolin2 5,959. 17 
TW-48 UBZ Top of couoling 5.989.40 
TW-49 UBZ Top of seal 5,996.94 
TW-50 UBZ Top of seal 5.992.94 
TW-53 UBZ Top of coupling 5,880.65 
TW-54 UBZ Top of couolinS? 5,889.21 
TW-55 UBZ Top of coupling 5,886.58 
TW-56 UBZ Top of coupling 5,910.20 
TW-57 UBZ Too ofeoupling 5,952.74 
TW-58 UBZ Top ofCasin2 5,892.74 
TW-59 UBZ Top ofcouoling 5,858.64 
TW-60 UBZ Top of coupling 5,869.42 
nv-61 UBZ Too of couolin2 5,878.75 
TW-62 UBZ Top of couolinl! 5,881.31 

SO2 Landfill Nonh UBZ Too of coupling TBD 
SO2 Landfill South UBZ Too of couolina TBD 

TBD: To be determined 
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TABLE I 

Well Completion Summary 

Top of Bottom of 
Bole 

Monitored Monitored 
Diameter 

Interval Interval 
/feet b•sl /feet b•sl 

(Inches) 

58.0 62.0 6 
76.24 91.2 8 
19.56 25.6 8 

129.12 138.5 8 
88.55 103.8 8 
50.39 62.4 8 
69.13 78.6 8 
98.5 117.5 8 

221.75 240.8 8 
38.15 46.4 8 
106.36 114.3 8 
75.3 94.3 8 

138.99 145 8 
42.68 49.7 10 
64.69 71.7 8 
69.1 1 77.1 8 
69.92 76.4 8 
73.53 86 8 
96.32 102.9 8 
92.72 104.7 8 
50.57 58.1 8 

84.32 91.J 8 
57.86 70.9 8 
82.38 91.4 8 

131 150 8 
216.79 230.8 8 
67.31 73.3 8 
75.21 ~4.2 8 
73.78 90.8 8 
19.54 34 8 
39.26 54.3 8 
53.5 69 8 
86.8 100.3 8 

23. 18 37.3 8 
36.3 51.7 12 
29 42.5 8 
43 56 8 

61.5 77 8 
46.6 62.5 8 
68 88 8 
60 80 8 

Golder Associates 

Casing 
Diameter SP Northing SP Easting 
(Inches) 

6 368.317.90 654,651.32 
4 369.003.99 654,360.29 
4 368,989.74 654,367.10 
4 368,986.08 656.682.08 
4 369.017.37 656,681.35 
4 374.947.60 658,454.43 
4 374,541.55 654.567.41 
4 374,539.37 654.587.61 
4 374.520.88 654,587.13 
4 368.975.43 655,503.64 
4 371.421.14 654,280.62 
4 371.435.86 654.273.24 
4 372.217.87 655.264.35 
4 375.471.82 654.187.34 
4 373,594.42 655,794.00 
4 372.526.92 657,699.47 
4 368,993.91 655,496.74 
4 369.036.29 655,076.56 
4 372.837.18 654.245.63 
4 370,446.40 656.523.94 
4 369,036.99 655.061.98 
4 373.122.39 655.757.09 
4 373,505.54 655,621.80 
4 373,141.22 655,697.28 
4 373.110.02 655.766.66 
4 372.827.62 654,238.16 
4 375,520.55 655,978.20 
4 374.930.77 656.071.52 
4 373,849.68 656,040.74 
4 368.055.24 654,739.84 
4 368,052.39 655.240.53 
4 368,050.24 655.739.76 
4 367,979.10 656,276.06 
4 374,365.91 654,000.20 
8 368,980.16 655.458.20 
4 365,662.80 654,853.50 
4 366,126.70 653,945.10 
4 367,105.20 653.964.70 
4 366,945.50 655,320.40 
4 TBD TBD 
4 TBD TBD 

Comment 
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Page I of I 

MP = 4.05' above well-house noor 
Top of PVC well cap 

Too of seal • 0.05' above TOC 
Top of coupling • 0.25' above TOC 

Top of seal = 0.0T above TOC 
Top of seal = 0.04' above TOC 
Top of seal ~ 0.04' above TOC 
Too of seal = 0.04' above TOC 
Top of seal= 0.04' above TOC 
Top of seal= 0.05' above TOC 
Top of seal= 0.05' above TOC 

Top of seal = 0.04' above TOC 
Top of couolin2 = 0.27' above TOC 
Too of couolinE = 0.25' above TOC 

Top of seal= 0.07' above TOC 
Top of coupling= 0.27' above TOC 

Top of seal • 0.04' above TOC 
Top of seal a 0.03' above TOC 

Top of seal D 0.04' above TOC 

Top ofcouplinE = 0.3' above TOC 
Pumo out of well 

Top of seal = 0.04' above TOC 
Top of couplinE = 0.26' above TOC 
Too ofeoupling = 0.25' above TOC 

Top of seal = 0.04' above TOC 
Top of seal • 0.04' above TOC 

Too of couoling = 0.26' above TOC 
Top of coupling= 0.25' above TOC 
Top of couolin2 • 0.25' above TOC 
Top of coupling= 0.2' above TOC 
Top of coupling= 0.2' above TOC 

Too of coupling g 0.17' above TOC 
Too of coupling 5 0ush wilh TOC 
Top of coupling - 0.38' above TOC 
Top of coupling= 0.22' above TOC 
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History of Groundwater Investigations at Monsanto Plant 

Date Activity Conducted By/For Description 

1978 Monsanto well installation Monsanto Installed 5 groundwater monitoring wells 

1982 Monsanto well installation Monsanto Installed 2 additional wells, initiated 
spring sampling 

1984 Groundwater Investigation Golder/Monsanto Installed 31 groundwater monitoring 
wells, characterized constiruent plumes, 

identified sources of constituents 

1988 CERCLA Site Jnspection Ecology & Groundwater sampling and analysis 
Environment/EPA 

1991 to 1998 Bi-annual groundwater Golder/ Monsanto Monsanto samples between 50 and 60 
monitoring monitoring wells, ofTsite wells, and 

springs every 6 months 

1992 Phase J Remedial Jnvestigation Golder/Monsanto Remedial Investigation report for 
Monsanto Plant site 

1993 Phase II Remedial Investigation Golder/Monsanto Groundwater model to characterize fate 

Fate and Transport Model and ITansport of constituents in 
groundwater 

1995 Solute Transport Model Golder/Monsanto Solute transport model 10 predict the fate 
and transport of constiruents in 

groundwater 

1995 Phase II Remedial Investigation Golder/Monsanto Phase II Remedial Investigation 

1998 to date Annual groundwater sampling Golder/Monsanto Monsanto samples between 50 and 60 
monitoring wells, ofTsite wells, and 

springs annually 

2003 Solute Transport Model Golder/Monsanto Updated solute transport model 10 predict 
the fate and transport of constituents in 

groundwater, using additional data and a 
graphical, probabilistic modeling tool 

2003 Five Year Review Golder/Monsanto Review of monitoring data and 

groundwater model predictions to evaluate 
progress of selected remedial remedy, per 

the Record of Decision 

2007 Groundwater Investigation - Golder/Monsanto Installed 4 new groundwater monitoring 

South of Plant wells (2007 Monitoring Wells) 

Ongoing Annual groundwater sampling Golder/Monsanto Monsanto samples between 50 and 60 
monitoring wells, ofTs_ite wells, and 

springs annually 

Golder Associates 
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Loulion 

Surface 
\Vattr/Effiucnl 

Effluent I 
Effluent 2 
Effluent 3 

Soda Down 
Soda Down Weir 

SO<la Un 
Pond Inlet 

GroundwBtu 
Bie Sorin2 
Calf Sorin~ 

Ciov Park Sorin• 
H,rrisWcll 

Homestead Snrinl'.?: 
Lewis Well 

Monnon A Sorine 
Mormon Creek 

PW-01 
PW--02 
PW-OJ 
PW-04 

S02 Landfill North 
S02 Landfill South 

SW Sorin~ 

TW--08 
TW-10 
TW- 11 
TW-11 
TW-12 
TW-12 
TW-IS 
TW-16 
TW-17 
TW-18 
TW-20 
TIV-20 
TW-22 
nV-24 
TW-26 
nV-29 
nv.30 
nv.33 
nV-33 
TW-33 
TW-34 
TW-35 
TW-35 
nv.31 
TW-38 
TW-39 
TW-40 
TW-41 
TW-43 
TW-4" 
TW-45 
TW-48 
TW-49 
TW-SO 
nV-53 
TIV-54 
nv-s• 
TW-55 
TW-55 
nV-56 
TW-57 
nv.59 
TW-60 
nV-61 
TW·61 
nV-62 
TW-62 
OAJlV 

DI Blank 
Grundfos B1,nk 

NOT.ES, 
UBZ 
LllZ 
u 
F 

NA 

Sample ID Fonnali.on Monilored 

I 
I 

70049 NA 
70050 NA 
70051 NA 
70063 NA 
70052 N,\ 
70048 NA 
70047 NA 

70061 NA 
70016 NA 
70054 NA 
70014 UBZ 
70062 NA 
70064 NA 
70017 NA 
70053 NA 
70058 UBZ.LBZ 
70059 UBZ.LBZ 
70071 UBZ.LBZ 
70005 UBZ.LBZ 
70008 UBZ 
70007 UBZ 
70018 NA 
70012 UBZ 
70011 UBZ 
70026 LBZ 
70027 LBZ 
70028 UBZ 
70029 UBZ 
70009 UBZ 
70023 UBZ 
70024 UBZ 
70025 LBZ 
70019 UBZ 
70020 UBZ 
70022 UBZ 
70013 UBZ 
70046 UBZ 
70004 UBZ 
70045 UBZ 
70030 UBZ 
70031 UBZ 
70032 UBZ 
70001 UBZ 
70002 UBZ 
70003 UBZ 
70034 UBZ 
70010 UBZ 
70021 UBZ 
70055 UBZ 
70044 UBZ 
70056 UBZ 
70060 LBZ 
70035 LBZ 
70006 UBZ 
70033 UBZ 
70043 UBZ 
70037 UBZ 
70038 UBZ 
70039 UBZ 
70040 UBZ 
700~1 UBZ 
70042 UBZ 
70036 UBZ 
70070 UBZ 
70069 UBZ 
70067 UBZ 
70068 UBZ 
70065 UBZ 
70066 UBZ 

70057 I NA 
70015 I NA 

Upper Basall Zone 
Lower Basalt Zone 
Unfil1ercd 
Filtered 
No1 applicable 

TABL£4 

Sample Collection Summary 
June/July 2007 

Sample Date Sample Time Mt1hod 

6/23107 15:00 Grab 
6123/07 15:00 Grab 
6123107 15:00 Grab 
6/25/07 14:45 Grab 
6/23107 15:15 Grab 
6123/07 14:45 Gr,b 

6123/2007 14:20 Grab 

6/25/2007 13:45 Grab 
6120/2007 17:30 Grab 
6123/2007 16:15 Grab 
6/20/2007 16:25 Non•Dcdicatcd Pump 

6/25/2007 14:15 Grab 
6/25/2007 15:10 Opcntin~ Well 
6/2012007 17:45 Grab 
6/23/2007 15:45 Grab 
6124/2007 12:50 Ooeratinc. Well 
6/2412007 15:00 Ooeratinc. Well 
7/10/2007 19:)0 Ooera1inJt Well 
6/19/2007 15:)5 Oncntinr Well 
6/19/2007 17:20 Dedicated Punm 
6119/2007 17:00 Dedicated Pumo 
6/20/2007 18:00 Grab 
6/20/2007 13:00 Non•Dtdicatcd Pump 
6/20/2007 12:20 Dedicated Pump 
612112007 14:00 Dedicated Pumn 
6121/2007 14:05 Dedicated Pumo 
6/2112007 14:40 Dedicated P·umn 
6/2112007 14:45 Dedicated Pumn 
6/1912007 18:00 Dedicaocd Pump 
6/2112007 11:05 Dedicated Pumo 
6/2112007 11:50 Dedicated Pumo 
6/2112007 12:30 Dedicated PumD 
612112007 8:40 Dedicated Puma 
6/2112007 8:45 Dedicated Pumo 
6121/2007 10:00 Dedicated Pump 
6120/2007 14:00 Non-Dedicated Pumn 
6123/2007 12:10 Dedicated Pump 
6/19/2007 15:15 Dedicated Pumn 
6/2312007 10:25 Dedicated Pumn 
6/2112007 17:20 Dedicated Pumo 
6/2112007 17:25 Dedicated Pumn 
612112007 17:JO Dedicated Pump 
6/1912007 13:00 Dedicated Pumn 
6/1912007 14:00 Dedicated Pumn 
6/1912007 14:05 Dedicated Pumo 
6/22/2007 8:40 Dedicated Pump 
6/2012007 9:IS Non-Dedicated Pumn 
<,/2112007 9:35 Dedicated Purno 
6/24/2007 9:00 H•nd Bailed 
612312007 10:00 Dedicated Pumn 
6/2412007 10:IS Hand Dailed 
6/2512007 9:20 Dedicaoed Pumn 
6/2212007 9:45 Dedica1ed Pumn 
6/1912007 16:30 Dedicated Pumo 
6/2112007 18:10 Dedicated Pumo 
612312007 9:20 Dedicated Pumn 
612212007 14:40 Dcdicaled Pump 
6/2212007 15:20 Dedicated Pumo 
6/2212007 15:25 Dedicated Pumo 
6/22/2007 16:12 Dcdicaled Pumo 
6/2212007 16:IS Dedicated Punn, 
612212007 18:00 Dedicated Pump 
6122/2007 11:30 Dedi~ ted Pumn 
7110/2007 19:00 Dedicated Pumn 
7110/2007 17:45 Dedicoted Pumn 
7110/2007 16:30 Dedicated Pumn 
7/10/2007 16:35 Dedicated Pum0 
711012007 15:05 Dedicated Pump 
7/10/2007 15:10 Dedicated Pomo 

6124/2007 12:00 I Grab 
6/20/2007 16:30 I Grab 

Golder Associates 

Purge \Valer . 
I Oi111:no,11I M--•hnd Filler/ Un filler 

NA u 
NA u 
NA u 
NA u 
NA u 
NA u 
NA u 

NA u 
NA u 
NA u 

GROUND u 
NA u 

GROUND u 
NA u 
NA u 

GROUND u 
GROUND u 
GROUND u 
GROUND u 
GROUND F 
GROUND u 

NA u 
TANK u 
TANK u 
TANK u 
TANK u 
TANK u 
TANK u 

GROUND u 
TANK u 
TANK u 

GROUND u 
TANK u 
TANK u 
TANK u 

GROUND u 
TANK u 

GROUND u 
TANK u 
TANK u 
TANK u 
TANK u 

GROUND u 
GROUND u 
GROUND u 

TANK u 
TANK u 
TANK u 
TANK F 
TANK u 
TANK F 

TANK u 
TANK u 

GROUND u 
GROUND u 

TANK u 
TANK u 
TANK u 
TANK u 
TANK u 
TANK u 
TANK u 

GROUND u 
GROUND u 
GROUND u 
GROUND u 
GROUND u 
GROUND u 
GROUND u 

NA I u 
NA u 

Filler Si:z.e 

0.45um 

0.45 ,m 

I 
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Noles 

Duolic:a1~ 

Solit 

Du0lica1e 

Duplicate 
Soli1 

Solil 

Duolicate 

Splil 

Blank 
EQuio. BIJnk 
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Analytical Methods for Monsanto Groundwater Sampling 

Parameters 

Total Metals 

Cadmium 
Calcium 
Magnesium 
Manganese 
Molybdenum 
Seleruum 

a Vanadium 
Zinc 

Other Ions 

Alkalinity (CaCO3) 
CO3/CaCO3 
HCO3/CaCO3 

Ammonia as Na 

Chloride 
Fluoride 
Hardness 
Nitrate and Nitrite As N 
Total Phosphorus 
Specific Conductance 
Sulfate 
TDS 

Field Parameters 

Conductivity 
Dissolved Oxygen 
Eh 
pH 
Turbidity 
Temperature 

NOTES: 

Y = Yes 
N = No 
NA= Not applicable 

Analyzed io 
2006 

y 
y 
y 
y 
y 
y 

y 
y 

y 
y 
y 

y 
y 
y 
y 
y 
y 
y 
y 
y 

y 
y 

N 
y 
y 
y 

Analytical Reporting L imit 
Method (mg/L) 

6010B 0.002 
6010B 0.04 
6010B 0.06 
6010B 0.004 
6010B 0.008 

6010B I 7740 0.04 I 0.003 

6010B 0.005 
6010B 0.01 

2320B I 

2320B 1 
2320B 1 

350.1 0.03 
300 I 
300 0.1 

2340B 0.35 
353.2 0.02 
365.2 0.01 
120.1 0.01 
300 0.3 

160.1 10 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

a. Analyzed only in wells completed on east side of plant (TW-11 , TW-12, TW-33, 
TW-38, and TW-56), Lewis Well , and in plant production wells PW-01, PW-02, 
and PW-03) 

I I 2907mk2_2007 r,:pon ••hies xis Golder Associates 
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LOCATION DATE 
DEPTH TO 
WATER (rt) 

Calf Soring na 
Doc Sorin• na 

Homestead Spring na 
Hooocr SDrin1.t n, 

Mormon A SDrint "' Mormon B SDrinir "' Mormon C Sorin, n, 
SW Sorin• n, 
HARRIS 7111/07 16.12 
TW-07 719107 Blocked 
T\V,08 7/9107 IS.29 
TW-09 7/9107 7 72 
TW-10 7/9/07 16.41 
nv.11 711111>7 71.64 
TW-12 7111/07 n.22 
TW-13 7/9/07 18.92 
nv.14 719107 17.03 
nv.1s 719107 19.82 
TW-16 719/07 Blocked 
nv.11 7/9/07 64.68 
TW-18 7/9/07 62.09 
TW-19 7/9/07 30. t I 
nv.20 719/07 3033 
TW-21 7/9/07 25.25 
nv-22 7/9/07 72.06 
nv.23 7/9/07 71 JS 
TW-24 719/07 71 74 
TW-26 119/07 Blocked 
TW-28 1/9101 41 36 
TW-29 719107 41.64 
TW-30 7/9/07 62.73 
TW-31 7/11/07 26.97 
TW-32 7/11/07 29.49 
TW-33 7/11/07 28.40 
TW-34 119101 30,46 
nv.35 1/9107 33.12 
TW-37 7111/07 67.96 
TW-38 719/07 92.81 
TW-39 719/07 )4,09 
TW-40 719/07 86.62 
TW-41 7/9107 61.68 
TW-42 719107 85.45 
TW-4l 119/01 BS.SB 
TW.44 7/9/07 Blocked 
nv.,s 711 1/07 71.2) 
nV-48 719/07 62.32 
TW-49 719/07 73.61 
TW-S0 719/07 59.57 
TW-53 719/07 20.57 
TW-54 7/11/07 29 45 
TW-5S 7/11/07 29.72 
nv.s6 7111/07 $7 15 
TW-57 7111/07 10 59 
TW-58 7/9/07 29.77 
TW-59 719107 19 59 
TW-60 719/07 JI 74 
TW-61 719107 )2,61 
TW-62 718/07 31 94 

S02 L>ndfill Nonh 719107 66 82 
S02 L:lndfill Sou<h 719107 56 IS 

TDD: 10 be de1ennincd 

TABLE6 

Sampling Information and Groundwater Elevations 
June/July 2007 

WELL VOLUME (gal) PURGE VOLUME (gal) MEASUREMENT POINT (MP) 

na na Water Surface 
na na Water Surface 
n• na Wata Surface 
n, na Water Surface 

"' na Water Sur(acc 

"' na W:ater Surface 
na "' Water Surface 
na "' Water Surf.ace 

73.14 219.4 Topofsiecl I" pipe 
Nosamntc Too of PVC well cao 

58.21 174.60 Too of PVC well cao 
Nosamole Too or couolin~ 

9.48 28 40 Too of seal 
48.35 145,0 Top of c.ouolinv: 
28.21 84,6 Too of seal 

No sample Too of seal 
Nosamcle Too of PVC casine. 

JS.09 105,3 Too of seal 
14.77 40 Too of seal 
45.72 137.2 Top of seal 
127 96 383.9 Too or seal 

No sample Too of PVC C3.<in• 
14.64 4l.9 Too or seal 

Nosamolc TOD of coualinr. 
36.29 108.9 Topor seal 

No sample Too of seal 
25.90 77.7 Tao or PVC c:3Sin2 
4d,46 133.4 Toc,o(seal 

No sample Too of coupling 
12.68 38.0 Too or counlimz. 
10.06 30.2 Top or couplin.R 

No s:a.mole Too of PVC casina 
No san,-ple Top of coupling 

36.55 109.6 TOD oiscal 
33.13 99.4 Top of couplin.• 
41.17 123.S Too or seal 
26.27 78.8 Toe or seal 
II 30 33 9 Top of PVC casin• 
19.42 58.J Too ofse•I 
4.59 13.8 TopoiseJI 
11.72 35.2 Top of coupling 

No samole Too of seal 
S.95 17.9 Too of PVC 

45.43 136.l Too of seal • 0,04' above TOC 
112. 18 336 5 Top of couoling u0.26' above TOC 
II.OS 33.2 Too of coupling 
12.46 37 4 Too of seal 
30.43 91 3 Teo of seal 
IS,56 46.7 Too of counline. 
24.11 72.3 Too of couolin~ 
3396 101.9 Top of coupling 
H 76 104 J Top oicoupline; 
25.30 75.9 ToD orcouoline. 

NoSlllnplc Top ofS1ccl C3.sinR 
Too or couoline. 
Top ofcouolinR 
Too or couolimi: 
Top of couolinra, 

25 46 7640 Toe of cou0lin12. 
25.18 75.50 Tooofcounlint 

Golder Associates 

MP ELEVATION (fl) 

S,858 47 
S,847.58 
5,815 86 
5,853 78 
5,85060 
S,843.5S 
5,834.01 
5,859.2.1 
S,877.S6 
S,885 11 
S,884.88 
5.884,91 
5,885.53 
S.938.03 
5.939 23 
S.988.35 
5.988.59 
5,988.27 
5,998.39 
5,998.33 
S.996.89 
S,893.07 
S.893 37 
5.893.68 
S,954.70 
5.954 70 
l.954 43 
S.991 42 
5,989 40 
S.989 59 
S,992 73 
5,975.29 
5,975.91 
5.91S.86 
5,893.4) 
5.897. 16 
5.959 17 
S.972.91 
S.897.07 
S.989.94 
5,994.31 
5,990.07 
S.989.08 
S.989,41 
5,959. 17 
5.989.40 
S.996.94 
5.992.94 
S,880 65 
l.888.96 
5.886.33 
5.910 20 
S.952 74 
S.892 74 
S.858.64 
5,869.42 
5.818 75 
S,881.31 

TBO 
TBO 

2007 GROUNDWATER 
ELEVATION (fl) 

S,858.47 
5,847.58 
5,815.86 
S,853.78 
5,850.60 
S,843.SS 
5,834,01 
5,859.25 
5,861.44 

5,869.59 
5,877.19 
S.869.12 
S,866.39 
5,866.01 
5.969,43 
S,971.56 
S,968.45 

5,933.65 
S,934.80 
S,862.96 
5.863.04 
5.868.43 
5,882.64 
5.883.35 
5,882.69 

5.948.04 
5,947.95 
5,930.00 
S,948.32 
5,946.42 
l.947.◄6 

5,862.97 
5,864 04 
5,891.21 
S.880 10 
l,862.98 
5,903.32 
5,932.63 
S.904.62 
S,903.S0 

S.887.94 
5.927.08 
5.923.33 
S,933.37 
S.860.08 
S.859.SI 
S.8S6.61 
5.85).05 
5.942.15 
5.862.97 
S.839.0S 
S.837 68 
S.846.14 
5,849.37 

COMMENTS 

Wacer Surface Eleva1ion 
Waler Surface Elevation 
Water Surface Eleva1ion 
Water Surface Elevation 
Water Sur(acc Elcv;uion 
Water Surface Elevalion 
Water Surface Elcva1ion 
Water Surface Elevation 

Nol S-U1Veycd 
Not SU/\'evcd 

913-1101.605A 
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November 28, 2007 TABLE 7 

Analytical Results for 2007 Sample Round 

Alkalinity 
Alkalinity (Total) (Carbonate) 

Location SamplefD Filtered Sample type (mg/Las CaC03) Q (mg/Las CaCO3) Q 
REMEDIATION GOAL 

Groundwater 
Big Spring 70061 N Grab 435 <I u 
Calf Spring 70016 N Grab 453 < I u 

City Park Sprin£ 70054 N Grab 598 < I u 
Hanis 70014 N Grab 442 < I u 

Homestead Soring 70062 N Grab 601 < I u 
Lewis 70064 N Grab 493 J < I UJ 

Monnon A SprinJ!. 70017 N Grab 472 < I u 
Monnon Creek 70053 N Grab 567 < I u 

PW-01 70058 N Grab 474 < I u 
PW-02 70059 N Grab 432 <I u 
PW-03 7007 1 N Grab 455 < I u 
PW-04 70005 N Grab 623 J <I UJ 

SO2 Landfill Nonh 70008 N Grab 222 J <I UJ 
SO2 Landfill South 70007 N Grab 475 J <I UJ 

SW Spring 70018 N Grab 885 <I u 
TW-08 70012 N Grab 1,460 <I u 
TW-10 70011 N Grab 793 <I u 
TW-1 1 70026 N Grab 382 J 26.6 J 
TW-11 70027 N Duplicate 376 J 22.5 J 
TW-12 70028 N Grab 364 J 34.2 J 
TW- 12 70029 N Split 410 <I u 
TW-15 70009 N Grab 397 J <I UJ 
TW-16 70023 N Grab 629 J 9.3 J 
TW- 17 70024 N Grab 1,140 J 60.6 J 
TW-18 70025 N Grab 1,180 J 16.9 J 
TW-20 70019 N Grab 370 J <I UJ 
TW-20 70020 N Duplicate 379 J <! UJ 

I 12907mkl _l001 rq>on 1ablcs.xls Golder Associates 

Alkalinity 
(Bicarbonate) Ammonia as N 

mg/Las CaCO3 Q (mg/L) 

435 1.55 
453 0.04 

598 0.97 
442 <0.03 

601 <0.03 
493 J 0.09 
472 <0.03 
567 0.1 
474 <0.03 
432 <0.03 
455 <0.03 
623 J <0.03 
222 J <0.03 
475 J <0.03 
885 0.06 

1,460 0.57 
793 <0.03 
409 J 3.47 
398 J 3.28 
398 J 9.8 
4 10 9.35 
397 J <0.03 
638 J <0.03 

1,200 J 0.23 
1,190 J 0.35 
370 J <0.03 
379 J <0.03 

Cadmium 
Q mg/L 

0.005 

<0.0006 
0.0095 

<0.0006 
u 0.00032 

u <0.0006 

<0.0006 
u 0.0 174 

0.0036 
u 0.0314 
u 0.0016 
u 0.0014 
u <0.0003 

u <0.0003 
u <0.0003 

0.0025 
<0.0002 

u 0.00031 
<0.0006 
<0.0006 
<0.0006 
<0.0002 

u <0.0003 
u 0.513 

0.0015 
<0.0006 

u 0.0068 
u 0.0052 

913-l 101.605A 
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u 

u 
B 
u 
u 

B 
B 
u 
u 
u 

u 
B 
u 
u 
u 
u 
u 

B 
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November 28, 2007 TABLE 7 

Analytical Results for 2007 Sample Round 

Alkalinity 
Alkalinity (Total) (Carbonate) 

Location Sample!D Filtered Sample type (mg/Las CaCO3) Q (mg/Las CaCO3) Q 

REM ED IA TION GOAL 
Groundwater 

TW-22 70022 N Grab 758 J 17.9 J 
TW-24 70013 N Grab 466 < I u 
TW-26 70046 N Grab 501 < I u 
TW-29 70004 N Grab 447 < I u 
TW-30 70045 N Grab 4 12 <I u 
TW-33 70030 N Grab 385 J 39.4 J 
TW-33 70031 N Duplicate 426 J <I u 
TW-33 70032 N Split 4 15 <I u 
TW-34 7000 1 N Grab 6 19 J < I UJ 
TW-35 70002 N Grab 1,290 J <I UJ 
TW-35 70003 N Split 1,240 <I u 
TW-37 70034 N Grab 348 J 30.3 J 
TW-38 70010 N Grab 406 <I u 
TW-39 7002 1 N Grab 488 J <I UJ 
TW-40 70055 y Grab 404 <I u 
TW-41 70044 N Grab 449 <I u 
TW-43 70056 y Grab 441 <I u 
TW-44 70060 N Grab 904 <I u 
TW-45 70035 N Grab 943 J 57.5 1 
TW-48 70006 N Grab 399 J <I UJ 
TW-49 70033 N Grab 448 J 43 J 
TW-50 70043 N Grab 52 1 < I u 
TW-53 70037 N Grab 474 J < I UJ 
TW-54 70038 N Grab 373 J < I UJ 
TW-54 70039 N Duplicate 377 J < I UJ 
TW-55 70040 N Grab 883 J < I UJ 
TW-55 7004 1 N Spli t 885 < I u 
TW-56 70042 N Grab 4 11 J < I UJ 
TW-57 70036 N Grab 728 .I < I UJ 
TW-59 70070 N Grab 797 <I u 
TW-60 70069 N Grab 1,280 <I u 
TW-61 70067 N Grab 1,180 < I u 
TW-61 70068 N Spl it 1,120 <I u 
TW-62 70065 N Grab 786 <I u 
TW-62 70066 N Duplicate 789 <I u 

I I l907mkl_2007 rqxm tables.xis Golder Associates 

Alkalinity 
(Bicarbonate) AmmoniaasN 

mg/L as CaC03 Q (mg/L) 

776 J 1.48 
466 0.56 
501 0.92 
447 <0.03 
4 12 <0.03 
424 J <0.03 
426 J <0.03 
415 <0.01 

6 19 J O.Q3 
1,290 J 0.2 
1,240 0.14 
378 J 0.55 
406 <0.03 
488 J <0.03 
404 <0.03 
449 <0.03 
441 <0.03 
904 0.32 

1,000 J 0.66 
399 J <0.03 
491 J <0.03 
521 0.03 
474 I <0.03 
373 J <0.03 
377 J <0.03 

883 I <0.03 

885 <0.01 
4 11 J <0.03 
728 J <0.03 
797 <0.03 

1,280 0.39 
1,180 0.5 
1,120 0.5 17 
786 0.07 
789 0.08 

Cadmium 
Q mg/L 

0.005 

u 0.0234 
0.244 

<0.0006 

u <0.0003 
u <0.0006 

u <0.0006 
u <0.0006 

u 0.0007 
<0.0003 
<0.0003 
<0.0002 

0.577 

u 0.00032 
u 0.0093 

u 2.41 
u <0.0006 
u 1.74 

<0.0006 
0.002 

u <0.0003 
u <0.0006 

0.0077 
u <0.0006 

u <0.0006 
u <0.0006 

u <0.0006 

u <0.0002 

u <0.0006 
u <0.0006 
u <0.0006 

<0.0006 
<0.0006 
<0.0004 
<0.0006 
<0.0006 
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Q 

u 
u 
u 
u 
u 

u 
u 
u 

B 

u 

u 
B 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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Location 

REMEDlATJON GOAL 
S urface W ater/Efnuent 

Effiuent I 
Effluent 2 
Effluent 3 

Soda Down 
Soda Down Weir 

Soda Up 

Pond Inlet 

Notes: 
"." Not applicable 
na: not analyzed 

J - TI1e result is an 
estimated value. 

UJ - The analyte was 
analyzed for but was not 
detected. The reported 
quantitation limit is 
approximate and may be 
inaccurate or imprecise. 

U - The analyte was not 
detected at the method 
detection limit. 

I ll901mk2.2007 rcpon 1.ablcs.xl.J 

Sample!D Filtered 

70049 N 

70050 N 
70051 N 

70063 N 
70052 N 

70048 N 
70047 N 

TABLE 7 

Analytical Results for 2007 Sample Round 

Alkalinity 
Alkalinity (Total) (Carbonate) 

Sample type (mg/Las CaC03) Q (rng/L as CaCO3) Q 

Grab 483 4.2 

Grab 483 5.2 
Grab 486 10.8 
Grab 838 J <I VJ 
Grab 534 <I u 
Grab 53 1 <I u 
Grab 477 <I u 

Golder Associates 

Alka linity 
(Bicarbonate) Ammonia as N 

mg/L as CaCO3 Q (mg/L) 

487 0.05 

489 0.04 
486 0.04 

838 J 0.06 
534 0.12 

531 0.09 
477 0.06 

Cadmium 

Q mg/L 

0.005 

0.0121 
0.0118 
0.0116 

<0.0006 
<0.0006 

<0.0006 
0.0225 

913-l l 0l.605A 
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November 28, 2007 

Calcium 
Location mg/L Q 

REMEDIATION GOAL 
Groundwater 

Bil! Sorin!! 107 
CalfSorins: 185 

Citv Park Sprins: 141 
Harris 188 

Homestead Sorins: 108 
Lewis 132 

Mormon A Sorin!! 167 
Mormon Creek 154 

PW-01 136 
PW-02 133 
PW-03 125 
PW-04 152 

SO2 Landfill North 93.1 
SO2 Landfill South 116 

SW Sorin!! 119 
TW-08 56.4 
TW-10 145 
TW-11 100 
TW-1 1 98 
TW-12 102 
TW-12 92.7 
TW- 15 108 
TW-16 158 
TW-17 58.3 
TW-18 107 
TW-20 191 
TW-20 185 J-

I 12907mk2 .. 2007 frpon 11bfcul, 

TABLE 7 

Analytical Results for 2007 Sample Round 

Chloride Fluoride Magnesium Manganese 
mg/L Q (mg/L) Q (mg/L) Q (mg/L) 

4 0. 18 

34.6 0.38 47.3 <0.0007 
128 3.09 137 0.0147 
39.3 0.81 67.9 0.0847 
121 2.54 135 0.0026 

27.6 0.61 99.1 <0.0007 
54.7 J 0.2 J 80.4 <0.0007 
120 2.94 137 <0.0009 
171 2.86 134 0.0195 
99.3 0.89 69.2 <0.0007 
54.4 0.46 59.7 <0.0007 
62 0.21 58.1 <0.0007 

32.4 J 0.41 J 88.9 <0.0008 
24.9 J 0.47 J 17.9 0.0019 
13.9 J 0.33 J 60.3 <0,0008 
13.8 0.27 136 0.019 
22.2 <0.1 308 0.109 
55.5 0.32 152 <0.0009 
39.4 J 0.35 J 38.9 <0.0007 
39.3 J 0.36 J 38.J <0.0007 
35.6 J 0.45 J 39 0.0446 
35.9 <I u 35 0.042 
11.9 J 0.27 J 42.6 <0.0008 
78.1 J 2.16 J 103 <0.0007 
125 J 2.39 1 274 2.55 
15.3 J 0.19 J 205 0.4 
99.3 J 2.05 J 119 <0.0009 
101 J 3.09 J 113 <0.0007 

Golder Associates 

Molybdenum 
Q (mg/L) Q 

u 0.22 
0.0691 
0.224 

B 0.0652 
u 0.0155 
u 0.098 
u 0.0757 

0.0623 
u 0.0386 
u 0.0501 
u 0.0449 
u 0.008 u 
J 0.008 u 
u 0.008 u 

0.0169 
0.0036 B 

u 0.0282 
u 0.0131 
u 0.0135 

0.512 
0.495 

u 0.008 u 
u 0.0216 

0.044 
0.015 

u 0.0537 
u 0.0622 

Nitrate and 
Nitrite as N 

(mg/L) 

10 

5, 18 
8.8 
5.62 
8.96 
14.3 
8.48 
9.22 
4.54 
4.56 
3.74 
3.64 
4.23 
166 
3.92 
1.32 

<0.02 
5.76 
4.43 
4.36 
6.57 
6.36 
1.74 
6.38 

<0.02 
<0.02 
10.5 
11.4 

Q 

u 

u 
u 

913-1101.605A 
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November 28, 2007 TABLE7 

Analytical Results for 2007 Sample Round 

Calcium Chloride Fluoride Magnesium Manganese 
Location mg/L Q mg/L Q (mg/L) Q ,(mg/L) Q (mg/L) 

REM ED IA TTON GOAL 4 0.18 
Groundwater 

TW-22 140 32.2 1 4.17 J 105 0.786 
TW-24 118 48.3 5.95 81. 1 0.199 
TW-26 147 330 1.84 129 0.564 

TW-29 113 14. I 0.32 57 <0.0008 
TW-30 126 86.2 4.45 63.6 <0.0007 

TW-33 107 18.9 J 0.35 J 38.2 <0.0007 
TW-33 106 18.9 J 0.34 J 37.8 <0.0007 
TW-33 115 17.3 <0.5 u 39 7 <0.001 
TW-34 137 39.3 J 0.6 J 107 0.222 
TW-35 64 36.8 .I <0.1 UJ 291 0.158 
TW-35 58.1 31.6 <I u 248 0.151 
TW-37 186 130 1 9.77 J 93.4 0.589 
TW-38 119 46.9 0.2 49.l <0.0009 
TW-39 150 115 J 3.34 J 137 <0.0007 
TW-40 279 369 4.65 127 0.0365 
TW-41 183 243 2.81 107 0.0099 
TW-43 248 278 5.16 110 0.0091 
TW-44 58.2 26.7 0.85 193 0.22 
TW-45 130 30.1 J 0.93 J 158 0.432 
TW-48 103 14.4 J 0.3 J 49.9 0.0025 
TW-49 t 18 17.3 J 0.43 J 61.8 <0.0007 
TW-50 112 190 1.01 156 0.489 
TW-53 192 11 1 J 2.92 J 126 <0.0007 
TW-54 167 98.9 J 3.66 J 11 2 <0.0007 
TW-54 158 98.6 J 3.68 J 105 <0.0007 
TW-55 242 59.4 J 0.26 J 138 <0.0007 
TW-55 211 59.7 <I u 126 <0.001 
TW-56 I 15 52.9 J 0.39 J 64.3 0.0208 
TW-57 145 14.5 J 0.57 J 83.6 <0.0007 
TW-59 203 60.3 <0.1 u 123 <0.0007 
TW-60 68.2 14.9 <0.1 u 235 6.04 
TW-61 95.6 22.8 <0.1 u 211 0.493 
TW-61 94.6 22.1 <0.5 u 206 0.487 
TW-62 209 74.4 0.22 133 0.0039 

TW-62 208 76.1 0.22 133 0.0035 

112907,r,J:2_2007 rcµon u.ble$:xh Golder Associates 

Molybdenum 
Q (mg/L) Q 

0.328 
0.431 
0.135 

u 0.008 u 
u 0.156 
u 0.0505 
u 0.0491 
u 0.048 

0.0081 J+ 
0.0091 J+ 

0.01 
0.299 

u 0.0503 
u 0.0662 

0.167 
0.119 
0.154 

0.0201 
0.0292 

J 0.008 u 
u 0.0158 

0.0461 
UJ 0.0581 
UJ 0.0896 
UJ 0.0868 
UJ 0.0121 
u 0.01 

0.0914 
u 0.0135 
u 0.0141 

0.0163 
0.011 9 
0.015 

B 0.0175 
B 0.018 

Nitrate and 
Nitrite as N 

(mg/L) 

10 

4.63 
6.06 
6.48 
4.13 
8.31 
2.78 
2.69 
2.45 
0.034 
0.021 
<0.01 
10.8 
3.48 
9.56 
16.2 
10.3 
13.2 

<0.02 
O.Q3 
5.1 

3.92 
0.805 
7.15 
9.7 

9.69 
4.15 
3.88 
5.77 
1.47 
5.76 

<0.02 
0.042 
0.037 
5.00 
5.1 3 

Q 

u 

u 

u 

913-l 101.605A 
Page 5 of9 



November 28, 2007 

l 12907mk.2_200i rcpon tat,lcs.Jth: 

Location 

REMEDIATION GOAL 
Surface Water/Effluent 

Effluent I 
Effluent 2 
Effluent 3 

Soda Down 
Soda Down Weir 

Soda Up 

Pond Inlet 
Notes: 
"." Not applicable 
na: not analyzed 

J • The result is an 
estimated value. 

UJ • The analyte was 
analyzed for but was not 
detected. The reported 
quantitation limit is 
approximate and may be 
inaccurate or imprecise. 
U • The analyte was not 
detected at the method 
detection limit. 

Calcium 
mg/L Q 

126 
127 
129 
124 
79.5 

77.7 
168 

TABLE 7 

Analytical Results for 2007 Sample Round 

Chloride Fluoride Magnesium Manganese 
mg/L Q (mg/L) Q (mg/L) Q (mg/L) 

4 0.18 

209 0.8 63.2 <0.0007 
209 0.8 65.3 <0.0007 
210 0.8 65.5 <0.0007 
43.3 J 0.71 J 127 0.114 
14.2 0.47 72.7 0. 119 

10.1 0.51 72.8 0. 125 
2004 <0.5 u 74.6 <0.0007 

Golder Associates 

Molybdenum 
Q (mg/L) Q 

u 0.037 
u 0.0382 
u 0.0412 

0.0294 
0.0138 

0.0126 
u 0.0375 

Nitrate and 
Nitrite as N 

(mg/L) 

10 

4.14 
4.12 
3.89 

0.993 
0.233 

0.304 
5.32 

Q 

913-1101.605A 
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November 28, 2007 TABLE 7 

Analytical Results for 2007 Sample Round 

Phosphorus 
(Total) Potassium Selenium Sodium Sulfate 

Location (mg/L) Q (mg/L) Q (mg/L) Q (mg/L) (mg/L) Q 

REMEDIATION GOAL 0.05 
Groundwater 

Big Spring 0.04 5.28 0.0017 B 40.5 82.7 
Calf Spring 0.4 26.3 0.137 106 553 

Citv Park Sprinl! 0.09 8.15 0.0021 B 46.5 103 
Harris 0.17 24 0.123 98.7 523 

Homestead Sprin2 0.04 6.24 0.0071 32 87.2 J 

Lewis 0.14 7.28 0.0085 40.1 198 
Mormon A Sorin£ 0.33 24.2 0. 136 98.8 509 

Mormon Creek 0.56 21.3 0. 106 137 400 
PW-OJ 0.87 9.52 0.0167 56.1 136 
PW-02 0.3 5.62 0.0064 32.4 102 
PW-03 0.47 5.42 0.0043 34.1 103 
PW-04 0.1 I 6.61 0.003 u 28.6 82 2 J 

S02 Landfi ll North 0.06 2.24 0.003 u 24 43.2 J 

S02 Landfill South 0.07 4.94 0.003 u 19.2 70 J 
SW Spring 0. 18 10.7 0.01 12 J+ 40 59.9 

TW-08 0.91 21.6 0.003 u 48.2 77.4 
TW-10 0.59 10.4 0. 132 61.6 190 
TW-11 0.05 7.57 0.0006 B 74.9 109 J 

TW-11 0.05 7.47 0.00062 B 72.5 109 J 
TW-12 0.64 7.66 0.00097 B 54.1 102 J 
TW-12 0.446 7.17 0.003 52.1 103 
TW-15 0.03 2.5 0.003 u 8.05 36.6 J 
TW-16 1.68 9.88 0.0566 57.8 161 J 
TW-17 1.32 19.8 0.0024 B 77.7 155 J 
TW-18 0.47 18.9 0.0002 B 43.2 60.7 J 
TW-20 0.22 19.7 0.0847 85 552 J 
TW-20 0.21 18.9 0.0798 80.8 558 J 

I 12907mk2_2007 rcpon 1Jblcs,Xls Golder Associates 

Total 
Dissolved 

Solids Vanadium 
(mg/L) Q (mg/L) 

579 0.0031 
1.560 0.0084 
784 0.0035 
1,490 0.005 
776 J 0.0052 
894 0.0044 

1,490 0.0151 
1,470 0.0136 
851 0.0125 
672 0.0372 
702 0.0809 
774 J 0.0027 
432 J 0.0074 
580 J 0.0022 
972 0.005 
1,330 0.005 
1,110 0.0072 
633 J 0.0023 
628 J 0.0027 
572 J 0.741 
626 0.722 
451 J 0.0018 

1,010 J 0.061 
1,430 J 0.0025 
1,140 J 0.0012 
1,450 J 0.0058 
1,440 J 0.0066 

Q 

B 
J+ 

B 
u 

B 
]+ 

J 

J 

u 
u 
J+ 
B 
B 

J 

B 
B 
J+ 

Zinc 
(mg/L) 

<0.003 
0. 172 

<0.003 
<0.0021 
<0.003 
<0.003 
0.231 
0.0823 
0.0415 
00056 
0.0033 

<0.0007 
<0.0007 
<0.0007 
0.0409 

<0.0021 
0.0078 
<0.003 
<0.003 
0.0035 
<0.01 
O.oI 
1.96 

0.0316 
<0.003 
0.0848 
0.0873 

Q 

u 

u 
u 
u 
u 

B 
B 
u 
u 
u 

u 
B 
u 
u 
B 
u 
u 

u 

913-110 1.605A 
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November 28, 2007 TABLE 7 

Analytical Results for 2007 Sample Round 

Phosphorus 
(Total) Potassium Selenium Sodium Sulfate 

Location (mg/L) Q (mg/L) Q (mg/L) Q (mg/L) (mg/L) Q 

REMEDIATION GOAL 0.05 

G roundwater 

TW-22 0.46 33.3 0.105 54.9 148 J 
TW-24 0.25 22.3 0.171 SO. I 189 

TW-26 0.48 27.6 0.15 157 325 

TW-29 0,07 4.76 0.003 u 186 68.8 

TW-30 6.4 26.8 0.09 16 73.8 201 

TW-33 0.19 2.35 0.0012 B 16. l 39.5 J 
TW-33 0.2 2.33 0.001 2 B 16 39.4 J 

TW-33 0.648 2.66 0.003 18.1 4 1.2 

TW-34 0.09 11.3 0.003 u 26.2 161 J 
TW-35 0.49 18.8 0.003 u 44.5 11 1 J 
TW-35 0.14 17. 1 0.002 u 40 8 112 

TW-37 0.85 30.2 0 .1 62 63.6 407 J 
TW-38 0.1 5 3.61 0.0033 J+ 25.2 75.9 

TW-39 0.33 25.8 0.125 99.4 527 J 

TW-40 6.7 49.4 0.282 205 696 
TW-41 4.6 30.4 0, 13 143 44 1 

TW-43 10.4 47.2 0.343 176 604 

TW-44 2.4 12.2 0.0007 B 3 1.6 90 

TW-45 0.4 16,8 0.0003 B 44.3 120 J 
TW-48 0.09 4.41 0.003 u 17.3 63.8 J 
TW-49 0.1 1 4.89 0.0015 B 19.4 74.5 J 
TW-50 0.42 13.1 00191 70.3 337 

TW-53 0.16 19.2 0. 115 81.4 472 J 
TW-54 0.2 22.5 0.0849 84.4 492 J 
TW-54 0.2 2 1.3 0.085 77.5 490 J 
TW-55 0.14 10.4 0.04 13 41.6 252 J 

TW-55 0.204 10,2 0.12 42 259 

TW-56 0.08 7.31 0.00067 B 29. l 128 J 
TW-57 0.18 6.2 0.0012 B 22.9 72.5 J 
TW-59 0.1 1 9.65 0.0321 48.3 255 
TW-60 0. 1 14 0.00037 B 35.4 69.5 

TW-61 0.97 16 0.00057 B 37.5 98.3 

TW-61 0.816 15.7 <0.002 u 37.3 97.5 

TW-62 0.12 11.9 0.0456 60.7 319 

TW-62 O. IJ 11.9 0.0454 60.4 325 

I 1290/mkl_2007 report tablc5,.xls Golder Associates 

Total 
Dissolved 

Solids Vanadium 
(mg/L} Q (mg/L) 

1,020 J 0.0057 

879 0.0897 
1,540 0.0053 
57 1 0.0023 
929 0.0134 

498 1 0.5 14 
502 J 0.506 

515 0.556 

858 1 <0.0005 
1,270 J <0.0005 

1,330 <0,003 
1,290 1 0.0517 
594 0. 155 

1,500 J 0.0 128 

2,180 0.0461 
1,610 0.0059 
1,970 0.0695 
965 0.00 14 

1,120 J 0.0017 

518 J 0.0028 
610 J 0.0031 

1,230 0.0024 
1,430 J 0.0049 

1,390 J 0.0056 
1,350 J 0.0053 
1,290 J 0.003 
1,320 <0.003 

687 J 0.0027 
792 J 0.0026 

1,230 0.0026 
1,180 <0.001 
1,180 <0.001 
1,200 <0.003 
1,360 0.0027 
1,350 0.0029 

Zinc 

Q (mg/L) 

0. 118 

1.7 1 
<0.003 

J <0.0007 
<0.003 
0.0157 
0015 
0.01 

u <0.0007 

u <0.0007 

u <0.01 
3.61 

<0.0021 
0.166 
4.44 

0.0212 
2.34 

B 0.0499 
B 0.0345 

u 0.008 

B <0,003 

B 0.0169 
B <0.003 

0.092 
0.0961 

B <0.003 
u <0.01 

B 0.0268 
8 <0.003 

B <0.003 
u 0.0083 
u <0.003 
u 0,01 
B <0.003 
8 <0.003 

Q 

u 
u 
u 

u 
u 
u 

u 

u 
u 

u 

u 
u 

u 
u 
B 
u 
u 
u 
u 

913-11 01.605A 
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November 28, 2007 

Location 

REMEDIATION GOAL 

Surface Water/Efnuent 

Effluent I 
Emuent 2 
EfOuent 3 

Soda Down 
Soda Down Weir 

Soda Up 

Pond Inlet 

Notes: 
". " Not applicable 
na: not analyzed 

J - The result is an 
estimated value. 

UJ - The analyte was 
analyzed for but was no t 
detected. The reponed 
quantitation limit is 
approximate and may be 
inaccurate or imprecise. 

U - The analyte was not 
detected at the method 
detection limit. 

I 12907mk2_2007 rc:port tables.xis 

Phosphorus 
(Total) Potassium 
(mg/L) Q (mg/L} 

0.76 7.71 
0.76 7.95 
0.76 7.95 
0.07 13.8 
0.11 8.05 

0.08 8.09 
0.75 10.5 

TABLE 7 

Analytical Results for 2007 Sample Round 

Selenium Sodium Sulfate 

Q (mg/L) Q (mg/L} (mg/L) Q 

0.05 

0.0 126 131 123 
0.013 134 122 
0.0124 135 122 
0.01 12 J. 53.9 116 J 
0.001 B 26.3 38 

0.00042 B 2 16 36.5 
0.0 107 1300 123 

Golder Associates 

Total 
Dissolved 

Solids Vanadium 
(mg/L) Q (mg/L) 

958 0.0183 
988 0.018 1 
970 0.0187 
976 1 0.0024 
572 0.002 

550 0.00 17 
4,020 0.0 186 

Zinc 

Q (mg/L} 

0.0226 

0.0241 
0.024 

B 0.0031 
B <0.003 

B <0.003 
0.0295 

Q 

B 
u 
u 

9 I 3-1 IO 1.605A 
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November 28, 2007 TABLE 8 

Constituent Concentration Trends at Point of Compliance Wells and Soda Creek 

I Location I Formation I Cadmium I Fluoride I Manganese I Nitrate as N I Selenium I 
Remediation Goal (mg/L) 0.005 4 0.18 10 0.05 
Groundwater 
Production Wells 
PW-01 UBZ/LBZ ~N ~y ~y ~y ~y 

PW-02 UBZ/LBZ -0-Y ~y ~y ~y ~y 

PW-03 UBZ/LBZ ~y ~y ~y ~y ~y 

Southern Plant Fence Line 
TW-20 UBZ ~N 'fr y ~y DN -0-N 
TW-34 LBZ ~y ~y ~N ~y ~y 

TW-35 LBZ ~y ~y ~y ~y ~y 

TW-39 UBZ ~N DY ~y frN ~N 

Southern Boundary 
TW-53 UBZ ~y ~y ~y 'fr y -0-N 
TW-54 UBZ ~y 'fr y ~y 'frY -0-N 
TW-55 UBZ ~y ~y ~y 'fry 'fry 

Mormon A Spring b UBZ fr N ~y ~y 'fr y ~N 

Harris Well UBZ ~y ~y ~y 'fr y -0- N 

Surface Water/Effluent Discharge 
Soda Creek 
Upstream of Effluent Discharge ~y ~y fr y ~y ~y 

Downstream of Effluent Discharge ~y ~y 'fr y ~y ~y 

Effluent Discharge ~ ~ ~ ~ ~ 

' Constituents included for illustrative purposes only, no remedation goal 

1> Proposed alternative point of compliance for Harris well 

~ Concentrations relatively stable overall in the past S years (2002 to 2007) 

-0- Concentrations decreased overall in the past 5 years (2002 to 2007) 

fr Concentrations increased overall in the past 5 years (2002 to 2007) 
y Equal to or less than EPA Remediation Goal in June 2007 
N Greater than EPA Remediation Goal in June2007 

t I 2907mk2_2007 rcpon tal>les.xt, Golder Associates 

913-1101 .605A 
Page 1 of I 

I Chloride• I Molybdenum • I Sulfate" I 
n/a n/a n/a 

'fr 'fr ~ 

'fr 'fr ~ 

'fr 'fr ~ 

~ 'fr 'fr 
~ ~ ~ 

~ ~ ~ 

~ -0- 'fr 

'fr ~ 'fr 
~ 'fr ~ 

fr ~ 'fr 

fr fr fr 
fr ~ fr 

~ ~ ~ 

~ ~ ~ 

~ ~ ~ 



November 28, 2007 TABLE 9 

Constituent Concentration Trends at Other Wells and Springs 

I Location I Formation I Cadmium I Fluoride I Manganese I Nitrate as N I Selenium I 
NW Pond 
TW-29 UBZ ¢:, ¢:, ¢:, ¢:, ¢:, 

TW-1 6 UBZ ¢:, ¢:, ¢:, if -0, 

TW-17 UBZ ¢:, ¢:, fr ¢:, ¢:, 

TW-1 8 LBZ ¢:, ¢:, ¢:, ¢:, ¢:, 

Old UFS Pond Area 
TW-57 UBZ ¢:, ¢:, ¢:, ¢:, ¢:, 

T W-22 UBZ ¢:, ¢:, -0, ¢:, -0, 

TW-24 UBZ ¢:, if ¢:, if -0, 

TW-37 UBZ fr -0, ¢:, if -0, 

TW-45 LBZ ¢:, ¢:, -0, ¢:, ¢:, 

UFS Piles Area 
TW-48 UBZ ¢:, ¢:, ¢:, if ¢:, 

TW-49 UBZ ¢:, ¢:, ¢:, ¢:, ¢:, 

TW-50 UBZ -0, ¢:, fr ¢:, ¢:, 

Old Hvdroclarifier 
TW-40 UBZ ¢:, ¢:, ¢:, if -0, 

TW-43 UBZ ¢:, ¢:, ¢:, ¢:, -0, 

TW-44 LBZ ¢:, ¢:, ¢:, ¢:, ¢:, 

Springs 
Homestead Spring UBZ ¢:, ¢:, ¢:, if ¢:, 

Mormon A Spring UBZ fr ¢:, ¢:, if -0, 

¢:, Concentrations relatively stable overall in the past S years (2002 to 2007) 
-0, Concentrations decreased overall in the past 5 years (2002 to 2007) 

fr Concentrations increased overall in the oast 5 vears (2002 lo 2007) 

I 12907mlt2_2007 r('Jl<Ml lablcs 'Ids Golder Associates 

I Chloride I Molybdenum I 

¢:, ¢:, 

if ¢:, 

-0, ¢:, 

¢:, ¢:, 

¢:, ¢:, 

¢:, -0, 

fr ¢:, 

if -0, 

¢:, ¢:, 

¢:, -0, 

¢:, ¢:, 

if ¢:, 

if ¢:, 

¢:, -0, 

¢:, ¢:, 

¢:, ¢:, 

¢:, ¢:, 

913- 1101.605A 
Page I o f I 

Sulfate I 

¢:, 

¢:, 

-0, 

¢:, 

¢:, 

¢:, 

¢:, 

fr 
¢:, 

¢:, 
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November 28, 2007 TABLEl0 

2007 Results Compared to Remediation Goals 

Cadmium Fluoride Manganese 
Location (me/L) Q (me/L) Q (m!!/L) Q 
REMEDIATION GOAL 0.005 4 0.18 

Groundwater 
Harris Well 0.00032 B 2.54 0.0026 B 
PW-0 1 0.0314 0.89 <0.0007 u 
PW-02 0.0016 B 0.46 <0.0007 u 
PW-03 0.0014 B 0.21 <0.0007 u 
PW-04 <0.0003 u 0.41 <0.0008 u 
TW-20 0.0068 2.05 J <0.0009 u 
TW-20 (Duplicate) 0.0052 3.09 J <0.0007 u 
TW-34 <0.0003 u 0.6 J 0.222* 

TW-35 <0.0003 u <0. 1 UJ 0.158 

TW-35 (Split) <0.0002 u <1 u 0.151 

TW-39 0.0093 3.34 UJ <0.0007 UJ 

TW-53 <0.0006 u 2.92 UJ <0.0007 UJ 

TW-54 <0.0006 u 3.66 UJ <0.0007 UJ 

TW-54 (duplicate) <0.0006 u 3.68 UJ <0.0007 UJ 

TW-55 <0.0006 u 0.26 UJ <0.0007 UJ 

TW-55 (split) <0.0002 u < I u <0.001 UJ 

Surface Water 
Soda Down <0.0006 u 0.71 0.114 

Soda Up <0.0006 u 0.51 0.125 

Note: Results in bold indicate remediation goal is exceeded. 
* natural background 

I t2907mk2_2007 report cables xis Golder Associates 

Nitrate and 
Nitrite as N 

(mg/L) Q 
10 

8.96 

4.56 

3.74 

3.64 

4.23 

10.5 
11.4 

0.034 

0.021 

<0.01 u 
9.56 

7.15 

9.7 

9.69 

4.15 

3.88 

0.993 

0.304 

913-1101.605A 
Pagel of 1 

Selenium 
(mg/L) Q 

0.05 

0.123 
0.0167 

0.0064 

0.0043 

0.003 u 
0.0847 
0.0798 
0.0011 

0.003 u 
<0.002 u 
0.125 
0.115 

0.0849 
0.085 

0.0413 

0.12 

0.0112 

0.00042 B 
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SOURCE: Topographic map of the USGS 
Soda Springs Quadrangle (1:100,000) 1982. 
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FILE NAME App A Cadmium ChMs 2007.xls Remediation goals shown for point of compliance locations only 
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FILE NAME App A Cadmium Chans 2007.xls Remediation goals shown for point of compliance locations only 
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Cadmium in Southeast Corner Wells FIGURE A-11 
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0.05 0.05 
TW-07 TW-08 

O.o4 0.04 

0.03 0.03 

0.02 0.02 
J --C') 

g 0.01 0.01 
r:: . -------r----__ ~ ------0 

6 d ·.;::; 
0 0 ·-----------. --0-0,.0..-------◊~ 

~ -- (1) (") II) t-- Cll <ii 
(") II) t-- Cll 0 (") II) t-- Cll Cll (") II) t-- Cll (") II) t-- Cll (") II) t-- Cll r:: t-- (X) (X) (X) (X) (X) o,i o,i Cll Cll 0 0 0 0 r-;- ;;; (X) (X) co <X> o,i o,i o,i o,i o,i 0 0 0 0 0 

(1) c:: c:: c:: C: C: C: c:: c:: C: c:: C: c:: C: C: C: C: C: c:: C: C: C: c:: C: (.) C: C: C: C: C: C: C: C: C: ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, 
C: -, -, -, -, -, -, -, -, --, --, -, --, --, --, -, -, -, -, -, -, -, -, -, -, --, --, --, -, -, -, -, -, 
0 

(.) - 0.05 
C: TW-10 (I) 
:, - 0.04 -.;::; 
(/) 

C: 
0 
(.) 0.03 

0.02 

0.01 t C. 

lb- 91\ " -
0 - - ~_M.,,,..-

J"'O\...,.~...,r<-

Cll (") II) t-- Cll ai 
(") II) t-- Cll 0 (") II) t-- Cll 

t-- "i' co (X) co (X) Cll Cll o,i o,i 9 0 0 9 c:: C: c:: c:: C: C: C: C: C: C: C: c:: C: C: c:: C: ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, ::, -, -, -, -, -, -, -, --, -, -, -, -, -, -, -, -, 

Sample Date 
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FILENAME App A Cadmium Charts 2007 •Is Remediation goals shown for point of compliance locations only 
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FILE NAME App A Cadmium Charts 2007 xis Remediation goals shown for point of compliance locations only 
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TITlE Cadmium in Off-Site Wells and Springs FIGURE A-14 

CLIENT Monsanto Company DRAWN DH 
- Constituent Concentration (mg/L) 
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FILE NAME App A Cadmium Chans 2007 xis Remediation go als shown for point of compliance locations only 

f!jtGolder 
TITLE Cadmium in 2007 Monitoring Wells FIGURE A-15 

CLIENT Monsanto Company DRAWN DH 
- Constituent Concentration (mg/L) 

Associates PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
0 non-detects P ROJECT NO 913-1101 .605A I DATE 29-Nov-07 REVIEWED DB 
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Remediation goals shown for point of compliance locations only 
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Fluoride in Production Wells FIGURE 8-1 
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Remediation goals shown for point of compliance locations only 

<!IJ'Golqt!r 
TIT\.E 

Fluoride in South Fenceline Wells FIGURE B-2 

--+- Constituent Concentration (mg/L) CUEN'l' Monsanto Company DRAWN DH 

Associates o Non-Detects 

- · - Fluoride Remediation Goal (4 mg/L) 

PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
PROJECT NO. 913-1101 .605A DATE 29-Nov-07 REVlEWED DB 
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Remediation goals s hown for po int of compliance locations only 

Fluoride in Southern Boundary Wells FIGURE B-3 

-+- Constituent Concentration (mg!L) CUENT Monsanto Company 00..AWN DH 
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- · - Fluoride Remediation Goal (4 mg/L) PROJECT NO. 913-1101.605A CATE 29-Nov-07 DB 
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Remediation goals shown for point of compliance locations only 

Fluoride in Harris Well and Springs South of Plant FIGURE 8-4 

- Constin1ent Concentration (mg/L) 
CLIENT Monsanto Company DRAWN DH 

PROJECT Monsanto Groundwater Monitoring CtECKED MPK 
- · - Fluoride Remediation Goal (4 mg/L) PR•lJECT NO. 913-1101.605A DATE 29-Nov-07 REVIEWED DB 
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Chloride in Old Underflow Solids Pond Area Wells FIGURE F-7 
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-+-Constituent Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
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Sample Date 

FILE NAME App G Molybdenum Charts 2007 .xis 
Remediation goals shown for point of compliance locations only 

TITLE 
Molybdenum in Southern Boundary Wells FIGURE G-3 

<!/JPGolder - Constituent Concenrration (mg/L) CLIENT Monsanto Comoanv DRAWN DH 

Associates PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
0 Non-Detects PROJECT NO 913-1101.605A DATE 29-Nov-07 REVIEWED DB 
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Sample Date 
FILE NAME App G Molybdenum Charts 2007 .xis Remediation goals shown for point of compliance locations only 

(!/j;Gol<ter 
TITI.E Molybdenum in Harris Well and Springs South of Plant FIGURE G-4 

CLIENT Monsanto Comoanv DRAWN DH ....._ Consti tuent Concentration (mg/L) 

Associates PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
0 N on-Detects PROJECT NO. 913-1101.605A OATE 29-Nov-07 REVIEWED DB 
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Sample Date 
FILE NAME App G Molybdenum Charts 2007.xls Remediation goals shown for point of compliance locations only 

.Golder 

TITLE 
Molybdenum in Soda Creek and Treatment Plant Effluent FIGURE G-5 

-+-- Constituent Concentration (mg/L) CllENT Monsanto Comoanv DRAWN DH 

Associates 0 Non-Detects PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
◊ Pond Inlet PROJECT NO 913-1101.605A I DATE 29-Nov-07 REVIEWED DB 
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Sample Date 
Remediation goals shown for point of compliance locations only 

Molybdenum in NW Pond Wells FIGURE G-6 

-+-Constituent Concentration (mg/L) 

o Non-Detects 

CLIENT 

PROJECT 

0ROJECTNO. 

Monsanto Comoanv 

Monsanto Groundwater Monitoring 

913-1101.605A DATE 29-Nov-07 

DRAWN DH 
CHECKED MPK 
REVIEWEO DB 
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Sample Date 
Remediation goals shown for point of compliance locations only 

Molybdenum in Old Underflow Solids Pond Area Wells FIGURE G-7 
CLIENT Monsanto Comoanv DRAWN DH 

__._ Constituent Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
PROJECT ND. 913-1101.605A DATE 29-Nov-07 REVIEWED DB 
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Sample Date 

FILE NAME App G Molybdenum Charts 2007.xls Remediation goals shown for point of compliance locations only 

.Golder 

TITLE Molybdenum in Underflow Solids Piles Area Wells FIGURE G-8 
CLIENT Monsanto Comoanv DRAWN DH -+-Constituent Concentration (mg/L) 

Associates PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
0 Non-Detects PROJECT NO, 913-1101.605A I DATE 29-Nov-07 REVIEWED DB 
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Sample Date 

FILE NAME App G Molybdenum Charts 2007.xls Remediation goals shown for point of compliance locations only 

- TITLE 
Molybdenum in Hydroclarifier Area Wells FIGURE G-9 

.Golder CLIENT Monsanto Comoanv DRAWN 
DH .....,._ Constituent Concentration (mg/L) 

Associates PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
0 N on-Detects I DATE PROJECT NO 913-1101.G0SA 29-Nov-07 REVIEWED OB 
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Sample Date 

FILE NAME App G Molybdenum Charts 2007.•ls Remediat ion goals shown for point of compliance locations only 

CIJGotder 

TITI.E Molybdenum in Background Wells FIGURE G-10 

-+--Constituent Concentration (mg/L) 
CLIENT Monsanto Comoanv 

DRAWN DH 

·Associates PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
0 Non-Detects 

PROJECT NO. 913-1 101.605A I DATE 29-Nov-07 REVIEWED DB 
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Sample Date 

FILE NAME App G Molybdenum Charts 2007.xls 

.Golder 
Associates 

TITLE 

Remediation goals shown for point of compliance locations only 

Molybdenum in Southeast Corner Wells 

---- Constituent Concentrati on (mg/L) 

O Non-Detects 

CLIENT 

PROJECT 

PROJECT NO. 

Monsanto Comoanv 

Monsanto Groundwater Monitoring 

913-1 101 .605A I DATE 29-Nov-07 

FIGURE G-11 
DRAWN DH 
CHECKED MPK 
REVIEWED DB 
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Sample Date 

FILE NAME App G Molybdenum Charts 2007.xls Remediation goals shown for point of compliance locations only 

(!JJ, Golder 

TITI.E Molybdenum in Southwest Corner Wells FIGURE G-12 

....._ Constituent Concentration (mg/L) 
CLIENT Monsanto Comoanv DRAWN DH 

Associates PROJECT Monsanto Groundwater Monitoring Cl,ECKEO MPK 
0 Non-Detects 

PROJECT NO 913-1 101 .605A I DATE 29-Nov-07 REVIEWED DB 
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Sample Date 

FILE NAME App G Molybdenum Charts 2007.•ls Remediation goals shown for point of compliance locations only 

,.Golder 

TITLE 
Molybdenum in East Wells FIGURE G-13 

CLIENT Monsanto Comoanv CRAWN DH 

Associates - Constituent Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CHECKED MPK 

PROJECT NO. 913-1101.605A I OATE 29-Nov-07 REVIEWED DB 
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Remediation goals shown for point of compliance locations only 

Molybdenum in Offsite Wells and Springs 
CLIENT Monsanto Comoanv _._ Constituent Concentration (mg/L) 

0 Non-Detects 
PROJECT Monsanto Groundwater Monitoring 

PROJECT NO. 913-1101.605A DATE 29-Nov-07 

FIGUREG-14 
DRAWN DH 
CHECKED MPK 
REVIEWED DB 
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Sample Date 

FILE NAME App G Molybdenum Charts 2007 .xis Remediation goals shown for point of compliance locations only 

- rrne Molybdenum in 2007 Monitoring Wells FIGURE G-15 

(!b"l Gol(\er CLIEITT Monsanto Comoanv DRAWN DH 

Assooates -+- Constituent Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CHECKED MPK 

PROJECT NO, 913-1101.605A I DATE 29-Nov-07 REVIEWED DB 



APPENDIXH 

TIME-IDSTORY GRAPHS FOR SULFATE 
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Sample Date 
FILE NAME App H Sulfate Ch ans 2007 ,xis Remediation goals shown for point of compliance locations only 

(!//Golder 

TITLE 

Sulfate in Production Wells FIGURE H-1 
CLIENT Monsanto Company DRAWN DH 

Associates -+-Constituent Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
PROJECT NO, 913-1101.605A DATE 29-Nov-07 REVIEWED DB 
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Remediation goals shown for point of compliance locations only 

Sulfate in South Fenceline Wells FIGURE H-2 
CLIENT Monsanto Comoarw ORAWN DH 

-+- Constituent Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
PROJECT ND. 913-1101.605A DATE 29-Nov-07 REVIEWED DB 
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Sample Date 
FILE NAME App H S<Afate ChallS 2007 .xis Remediation goals shown for point of compl iance locations only 

.Golder 

TTTlE 
Sulfate in Southern Boundary Wells FIGURE H-3 

CLIENT Monsanto Comoanv DRAWN DH 

Associates -+-Constituent Concentration (mgiL) PROJECT Monsanto Groundwater Monitoring CnEc.<EO MPK 
PROJECT NO 913-1101.605A DATE 29-Nov-07 REVIEWED DB 
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Sample Date 
FILE NAME App H Sulfate Charts 200 7 .xis Remediation goals shown for point of compliance locations only 

.Golder 

TITLE 
Sulfate in Harris Well and Springs South of Plant FIGURE H-4 

CLIENT Monsanto Comoanv DRAWN DH 

,Associates - Constituent Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
PROJECT NO, 913-1101.605A DATE 29-Nov-07 REVIEWED DB 
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FILE NAME App H Sulfate Charts 2007.xls Remediation goals shown for point of compliance locations only 

.Golder 

TlT\.E Sulfate in Soda Creek and Treatment Plant Effluent FIGURE H-5 
CLIENT Monsanto Comoanv DRAWN DH 

Associates _._ Constituent Concentration (mg/L) ◊ Pond Inlet PROJECT Monsanto Groundwater Monitoring CHEC~EO MPK 

PROJECT NO. 913·1101.605A I DATE 29-Nov-07 REVIEWED DB 
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Remediation goals shown for point of compliance locations only 

Sulfate in NW Pond Wells FIGURE H-6 
cuENT Monsanto Comoanv DRAWN DH 

--+-Constituent Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CliECKEO MPK 
PROJECT NO. 913-1101.605A DATE 29-Nov-07 REVIEWED DB 
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Sample Date 
FILE NAME App H Su If ale Charts 2007.xls Remediation goals shown for point of compliance locations only 

TITLE 

Sulfate in Old Underflow Solids Pond Area Wells FIGURE H-7 

.Golder CLIENT Monsanto Comoanv DRAWN DH 

Associates ......_ Consti tuent Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CHECKED MPK 

PROJECT NO. 913-1101.605A DATE 29-Nov-07 REVIEWED DB 
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FILE NAME App H Sulfate Charts 2007 .xis Remediation goals shown for point of compliance locations only 

.Golder 

TlTLE 
Sulfate in 2007 Monitoring Wells FIGURE H-15 

CLIENT Monsanto Comoanv DRAWN DH 

Associates - • - Constituenr Concentration (mg/L) PROJECT Monsanto Groundwater Monitoring CHECKED MPK 
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-t:r-; Water Year Precipitation 
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Golder Associates Inc. 
18300 NE Union Hill Road, Suite 200 
Redmond, Washington 98052 
Telephone: (425) 883 0777 
Fax: (425) 882 5498 

TECHNICAL MEMORANDUM 

TO: Project File 913-1101.605 -Monsanto Soda Springs 

FR: Tom Stapp Se11ior Project Chemist 

DATE: 

OUR 
REF: 

October 8 2007 

913-1101.605 

RE: DATA VALIDATION SUMMARY FOR 2007 ANNUAL WATER SAMPLING 
MONSANTO SODA PRING 

Water quality samples were collected at the Monsanto Soda Springs Plant from June J 9 to 25, 2007. 
Additional samples from four new well completed outh of the Southern Boundary Wells were collected 
on July 10, 2007. Water samples were coUected from 45 wells and 12 spring and urface water locations 
during this period. The twelve surface water locations include prings to the south of the Plant; the mouth 
of Mormon Creek; the effluent discharge pipe over Soda reek (Ef_fluent 1 through 3); the inlet to the 
effluent discharge pond (Pond Inlet)· and Soda Creek upstream and downstream of the effluent discharge 
pipe as well as above the downstream weir. 

The groundwater and surface water qua li ty samples were shipped under chain-of custody to SVL 
Analytical in Kellogg Idaho (primary laboratory) for analysi . Split samples were collected and sent to 
J\nalytical Resources Inc. in Seattle for analysis. 

1.0 INTRODUCTION 

This memo presents the resul ts of data validation on Sample Delivery Groups (SDG) # 130061, 130135, 
130136, 130137 and I 30431 prepared by SVL Analytical, Kellogg, ldaho and LH05 and LF07 prepared 
by Analytical Resources lnc. of Seattle Washington. A complete summary of sample identifications, 
locations and sample collection date can be found in Table 5.0 of Attachment 5. 

The analy e a sociated with the sample list in Attachment 5 include the following: 

• USEPA Method 60 I 0: Ion Coupled Plasma Metals - Atomic Emission Spectrometry 

• · PA 350. I Modified: Ammonia 

• EPA 353.2: NOi/NO3 

• PA 300.0: Anions 

• ~PA 160.1: Total Dissolved Sol ids (TDS) 

• ~PA 365.2: Total Phosphorus 

• SM 2320: Alkalinity 

• EPA6010B:Metals 

• EPA 7740: Selenium 
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Data vahdation was conducted in accordance with th USEPA Contract Laboratory Program ational 
Functional Guidelines for Inorganic Data Review (EPA 2004), Quality Assurance Project Plan (QAPP) 
(Golder, 2006), and applicable analytical methods. The data review process provides information on 
analytical limitations of the data based on specific quality control (QC) criteria outlined in the referenced 
documents. Sections 2 through 9 of this report describ the QC criteria and the tatus of acceptability for 
each et of criteria. Qualification of results is indicated in the Section header a "Qualification Applied' 
(i.e., qualifiers were applied to selected sampl results), or 'Acceptable ' (there were no qualifiers applied 
to the referenced sample results). Supporting infi rmation is provided i11 Attachments 1 thrnugh 5 as 
indicated: 

Attachment 1. Glossary ofData Reporting Qualifiers 

Attachment 2. Summary of Data Qualification 

ttaclunent 3. Annotated Laboratory Reports 

Attachment 4. Laboratory Narrative and Cha i11-of-Custody Documentation 

Attachment 5. Supporting Documentation 

2.0 SAMPLE - HANDLING AND CUSTODY REQUIREMENTS 

Custody of samples being sent off site for analysis were controlled and documented in accordance witl1 
technical procedure TP-1 .2-23 "Chain-of-Cu tody." Unique sample identification numbers were 
recorded on the Chain-of-Custody foim along with sample location, matrix and the other required 
information. The analyses required for each sample were al o noted on tl1e Chain-of-Custody form as 
indjcated by the general parameter id ntifier (e.g. Anions Metals, etc.), and/ or the method identifier 
number(e.g. EPA 300.0 EPA 6010 etc.). 

2.1 General Chemistry Parameters - Qualification Applied 

Sample custody was maintained throughout sample c Uection Iran port and laboratory receipt. All 
samples were received at 4 ± 2°C with the exception of: 

• All samples in SDGs 130061 , 130135, and 130136; and 

• All samples for split laboratory analy i (SDGs LH-05 and LF-01) 

which were received at the lab with a higher than specified temperature (4 ± 2°C). 

Transport cooler temperatures for these samples were measured from temperature blanks contained within 
the cooler and recorded at the laboratory upon receipt. Based upon the out-of-limit temperatures 
associated re ults for anion alkalinity and total dis olved solids (TDS) are qualified as estimated (J/UJ). 

A summary of qualifications is provided in Table A-2.1 (Attachment 2) qualifier added to appJkabJe 
samples are provided on the Annotated Laboratory R po1ts (Attachment 3), and qualification descriptions 
are provided on the Data Validation Summary Checklists (Attachment 5). 

2.2 Metals - All associated sample results aa-e acceptable 

Sample custody wa maintai11ed throughout sample collection, tra11sport, and laboratory receipt. All 
samples were received at 4 ± 2°C with the exception of: 

• All samples in SDG 130061 130135, and 130136 
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• AIJ ample for plit laboratory analysis (SDG LH-05 and LF-01). 

The EPA guidance document 'Low Stress Purging and Sampling Procedure for Lh C IJection of Ground 
Water Samples from Monitoring Wells (EPA J 996) states 'Metal samples after acidification to a pH <2 
do not need to be cooled'. All ample bottles prepared for metal analysis wer properly pre erved, in the 
field, with njtric acid according to chain of custody and sample receipt records. Therefore the validator 
deems associated samples to be unaffected by out-of-lim_jt temperature and metal results in the associated 

D are not qualified. 

3.0 HOLDING TIMES. 

Holding times are evaluated to determine the acceptable and cumulative period of time for sample 
hipment storage, and preparati n before analy is i perfonned. The objective is to ascertain the validity 

of analytical results based on the holding time of the sample from the time of collection to the time of 
analy is. Table A-5.1 in Attachment 5, provides a summary of holdi11g time data for each analysis 
perfonned. 

3.1 General Chemistry Parameters - Qualification Applied 

All analyses were extracted and performed within the recommended maximum holding time, with the 
exception of: 

• Alkalinity and TDS analyses for selected samples in SDG 130137 

• Alkalinity, anion total phosphorus, and TDS analyses for selected samples in 130431 

• Alkalinjty and TDS analyses for selected samples in split laboratory SDGs LH-05 and LF-01 

An e timated (J/UJ) qualifier is applied to Lhose sample results cited. A summary of qualifications is 
provided in Table A-2.1 (Attachment 2), qualifiers added to applicable amples are provided on the 
Annotated Laboratory Reports (Attachment 3) and qualification descriptions are provided on the Data 
Validation Summary Checklists (Attachment 5). 

3.2 Metals - All associated ample results are acceptable 

All analyses were extracted and performed within the recommended maximum holding time. 

4.0 CALIBRATION/INSTRUMENT PERFORMANCE MONITORING 

Compliance requirements for satisfactory instrument calibration and perfonnance monitoring were 
valuated. Initial calibration demonstrates that the method used is capable of acceptable quantitative and 

qualitative performance before proceeding with QC and sample analysis. Continuing calibration 
demon trates that tl1e method is capable of perfonnance on a continuing basis during and including 
ampl and Q analyse . The required procedures frequency and perfonnance were evaluated. 

4.1 General Chemistry - All associated sample result are acceptable 

Perl nnance and Calibration: Method performance and calibration criteria were met. Initial calibration 
verification (]CV) and continuing calibration verifications ( CVs) were perfonned demonstrating 
acceptable perfomrnnce. 
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4.2 Metals - Qualification Applied 

Performance and alibration: Method perfonnance and calibration criteria were m t. lnitia1 calibration 
verification (ICV) and continuing calibration verification (C Vs) were performed demonstrating 
acceptable perfomrnnce. However, the Reporting Limit Check Standard was exceeded for: 

• Vanadium associat d with DG #13043 1 

The associated resul t for vanadium in sample 70071 was qualified as e timated with a high bias (J+). 

A summary of qualifications is provided in Table A-2. 1 (Attachment 2) qualifiers added to applicable 
amples are provided on the Annotated Laboratory Repo1t (Attachment 3), and qualification descriptions 

are provided on the Data Va lidation Summary Checklists (Attachment 5). 

5.0 BLANKS 

The assessment of blank analysis results is to determine the existence and magnitude of contamination 
resulting from laboratory activities. In addition the evaluation of field blanks is assessed to monitor field 
related activities and is discussed in Section 8. 

5.1 General Chemistry - All associated sample results are acceptable. 

A method blank was analyzed at the required frequency in each SDG and was target analyte-free. 
Therefore, the method blank stands a an indicator that the a sociated samples contained in the ana lytical 
batch are also unaffected by contamination from laboratory preparation procedures. 

5.2 Metals - Qualification Applied 

Method blanks were analyzed at the required frequency in each SDG and were target ana lyte-free witJ1 
the exception of: 

• Selenium molybdenum and zinc for SDG 130061 

• Manganese for SDG 130135 

• Calcium, sodium vanadium and selenium for SDG 130137 

A summary of qualifications is provided in Table A-2.1 (Attachment 2) qualifiers added to applicable 
samples are provided on the Annotated Laboratory Repo1ts (Attachment 3), and qualification descriptions 
are provided on ilie Data Validation Summary Checklists (Attachment 5). 

6.0 SYSTEM MONJTORING 

System monitoring erves as a monitor for specific portions of the overall performance of the analytical 
method. System monitoring includes instrument checks sample batch checks, and individual sample 
performance checks. Data for laboratory control samples ( CS) are provided in ord r Lo evaluate the 
accuracy and perfonnance of ilie analytical method. Perfom1ance criteria ensure that instrument 
sensitivity and responses are stable throughout the analysis. 

6.1 General Chemistry - All associated sample 1·esults are acceptable. 

Laboratory Control Sample: LCS samples were analyzed associated with each SDG. Goals for recovery 
of LCS samples were m l. Therefore, gen raJ chemisLry analytes exhibit stable instrument response 
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during the period of batch analysis, and ample results are d emed acceptable for accuracy and precision 
associated with each SDG. 

6.2 Metals - All associated sample results are acceptable. 

Laboratory Control Sampl : LCS sampl s were analyzed associated with each SDG. Goals for recovery 
of LCS amples were met. Therefore, metal analyte exhibit table instrument response during the period 
of batch analysis and sample results are deemed acceptable for accuracy and precision as ociated with 
each SDG. 

7.0 MATRIX SPIKE AND DUPLICATE ANALYSES-

Tb piked sarnpl analysis is designed to provide infonnation about the effect of each sample matrix on 
the ample preparation procedures and the measurement methodology. Non-homogeneous samples can 
impact the apparent method recovery. Aqueous amples are generally homogeneous and soil samples are 
genera lly homogeneous within a factor of two or three. The data va)jdator bas assumed samples selected 
for spiking to be of a homogeneous nature, however similarity of matrix from sample to sample could be 
highly variable. Therefore, the project manager should detennine the scope of influence on associated 
samples if out-of-limit conditions exist for a spiked sample. 

7.1 General Chemistry-Qualification Applied 

Precision and Accuracy: Matrix spike (MS) analyses were performed on the following samples in the 
indicated SDG: 

• 70001 in SDG # 130061 

• 70020 in SDG #130135 

• 70043 and 70053 in SDG # 130136 

• 70010 in SDG #130137 

• 70063 in SDG # 130431 

• 70003 and 70032 in SDG #LF-07 

• 70068 in SDG #LH-05 

Goals for precision and accuracy were met, with the exception of: 

• N02/N03 in LH-05 

Due to the unique nature of each sample matrix, an estimated qualifier (J) is applied to the out-of-limit 
resu lt in the ample subjected to matrix spike analysi only and associated samples within this SDG are 
nol qualiJied. 

A ummary of qua]jfications is provided in Table A-2.J (Attachment 2), qualifiers added to applicable 
amples are provided on the Annotated Laboratory Reports (Attachment 3) and qualification descriptions 

are provided n the Data Validation Summary Checklists (Attachment 5). 

7 .2 Metals - Qualification Applied 

Precision and Accuracy: Matrix pike (MS) analy e were performed on the following a:mples in the 
indicated SDG: 
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• 70001 in SDG # 130061 

• 70020 in SDG # 130135 

• 70043 and 70053 in SDG #130136 

• 70010 in SDG #130137 

• 70063 in SDG #13043 1 

• 70003 and 70032 in SDG #LF-07 

• 70068 in SDG #LH-05 

Goals for precision and accuracy were met, with the exception of: 

• Calcium in SDG # 13013 

• Selenium in SDG #13043 1 

Due to the unique nature of each sample matrix, an estimated qualifier (J) is applied to the out-of-limit 
result in the sample subjected to matrix spike analysis only, and associated samples within this SDG are 
not qualified. 

A summary of qualifications is provided in Table A-2.1 (Attachment 2) qualifiers added to applicable 
amples are provided on the Annotated Laboratory Reports (Attachment 3), and qualification descriptions 

are provided on the Data Validation Summary Checklists (Altachment 5). 

8.0 FIELD QUALITY CONTROL SAMPLES 

Blind field duplicates and field blanks were collected Lo give an indication of overall field sampling 
precision and overall performance. Field split samples were also collected to be analyzed for identical 
parameters but at different laboratories. The field duplic te and field split sample results may have more 
variability than laboratory duplicates, which measures only analytical or method precision. Therefore, 
relative percent differences between field duplicates and field splits are noted for review but results for 
these QC samples and the sample results associated with them are typically not qualified. The field blank 
was analyzed to determine the existence and magnitude of contamination resulting from field activities. 

8.1 General Chemistry and Metals - AH associated sample results are acceptable 

Field DupUcate: Sample locations TW-11, TW-33, TW-20, TW-54 and TW-62 were identified for field 
duplicate analysis. Table 5.0 in Attachment 5 lists the sample locations and field duplicate pair sample 
numbers. Table 5.2 in Attachment 5 provides a field duplicate comparison with relative percent 
difference (RPD) calculations for each analysis reque ted. RPO were within lbe +/- 20% Jimjt for all 
:field duplicate pair analyses, with the exception of: 

• Fluoride in TW-20 

• Carbonate alkalinity in TW-33 

Qualification for field duplicate pair results that are out-of-Jim.it are not applied in Data Validation 
assessments according to Natjonal Functional Guideline ( PA 2004). However the project manager 
may comment on the level of acceptability for fi Id duplicate performance since variability can be a 
consequence of field handling, sample storage, or laboratory performance. 
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Field Blanks: Samples 70015 is identified as an equipment field blank and sample 70057 is identified as 
a deionized water blank. Trace analytes were detected in: 

• 70015 for total phosphorns, calcium, magnesium, elenium and sodjum 

• 70057 for alkalinity, chloride nitrite/ nitrate as N, sulfate, calcium and magnesium 

Qualifi ation of associated results is advisory when field blank detections are found. However the 
project manager may comment on the level of acceptability for field blank performance since variabiJity 
can be a consequence of field handling sample storage, or laboratory perfonnance. A summary of 
detections found is provided in Table 5.4 in Attachment 5. 

Field plit Comparison: Sample locations TW-12, TW-33, TW-35, TW-55, and TW-61 were selected 
for field split collection and a1Jalysis at eparate laboratories. Representative media from each location 
was ent to SVL Analytical, in Kellogg, Idaho and Analytical Resources Inc, in Seattle, Washington. 
The samples were tested using identical methodology however reporting limit differences were reported. 
Table 5.0 in Attachment 5 lists the sample locations and field split sample numbers. Table 5.2 in 
Attachment 5 provides a field split comparison with relative percent difference (RPD) calculations for 
each analysis requested. RPD were within the +/- 20% limit for all field spilt analyses, with the exception 
of: 

• Total phospboms and selenium in TW-12. 

• Total pbospboms in TW-33. 

• Ammonia and total phosphoms in TW-35. 

• Total phosphorus and elenium .in T W-55 . 

Qualification for field split results that are out-of-limit are not applied in Data Validation assessments 
according to National Functional Guidelines (EPA, 2004). However, the project manager may comment 
on the level of acceptability for field split performance, since variability can be a consequence of field 
handling, sample storage, or laboratory performance. 

9.0 OVERALL ASSESSMENT 

Overall assessment was perfom1ed on the entire data package. Review of the data resulls was performed 
in conjunction with the governing plan. 

9.1 General Chemistry - AJI associated sample results are acceptable. 

An assessment of the following criteria associated with general chemistry results was performed and the 
criteria were found to meet the guidelines of the govemfog plan. 

Detection Limits. Detection limit goal were met for all result . 

Target Analyte ldeotification and Quantitation. AJJ sample results were supported in the raw data. 

Completeness: The data packages were complete for all requested analyses. A total of seventy-one 
samples were validated in the data packages with a total of994 determinations reported, all of which were 
deemed valid. This results in a completeness of I 00 percent, which meets normal work plan objectives of 
90 percent. 
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9.2 Metals - All associated sample results are acceptable. 

An assessment of the following criteria associated with metal results was performed and the criteria were 
found to meet the guidelines of the governing plan. 

Detection Limits. Detection limit goals were met for all results. 

Target Analyte Identification and Quantitation. All sample results were supported in the raw data. 

Completeness: The data packages were complete for all requested analyses. A total of seventy-one 
samples were validated in the data packages wiU1 a total of 710 determinations reported, all of which were 
deemed valid. This results in a completeness of 100 percent, which meets normal work pJan objeclives of 
90 percent. 

10.0 DAT A VALIDATION AND USABILITY 

Data were validated by Golder personnel, based on the applicable elements of the USEP A Functional 
Guidelines for lnorganic Data Review, USEPA Contract Laboratory Program, Golder technical procedure 
TP-2-2-12 "Analytical Data Management" (Golder 1995), appLicable reference method requirements as 
appropriate, and the Qualjty Assurance Project Plan (Golder, 2006). 

Data generated in the field or by the subcontractor laboratory were reviewed. Original data was copied 
and retained in the project file. Working copies were distributed to personnel designated by the Lead 
Analytical Chemist for validating/verifying analytical data and to the Data Management Specialist. 

Validation/verification and data management activities were organized by analytical fraction (i.e. Metals, 
General Chemistry). All hard copy or electronic deliverable data were reviewed against chain-of-custody 
for verification of sample identification and analyses requested. Any incorTecl data or discrepancies 
noted in the verification were resolved with project management and/or the data generator. Any 
corrections to the original data were noted on the batch log and corrected data sheets or electronjc 
deliverables were issued if necessary. After the completion of data validation/verification any qualifiers 
or other comments noted in the validat-ion/verification process assigned to the data are entered into the 
qualifier or comment section of the database as appropriate. The final database summary report is 
reviewed by appropriate personnel before inclusion to this report. A glossary of data qualifiers is 
provided in Attachment 1. 

The analytical data resulting from analysis of ground water quality monitoring in support of the Monsanto 
groundwater compliance monitoring are acceptable for their intended use with the exception of those 
deficiencies noted. Limitations and sources of existing data are stated and clearly identified where 
applicable. Validated data are included in Attachment 3. 
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ATTACHMENT I 

GLOSSARY OF DAT A REPORTING QUALIFIERS 
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INORGANIC: 

U: The material was analyzed for, but was not detected above the level of the associated value. The 
associated value is either the sample quantitation limit or the instrument detection limit. 

B: The associated value is greater than the instrument detection limit but less than the associated 
sample quantitation limit. 

J: The associated value is an estimated quantity. 

J+: The result is an estimated quantity, but the result may be biased high. 

J-: The resu lt is an estimated quantity. but the result may be biased low. 

R: The data are unusable. The sample results are rejected due to serious deficiencies in meeting 
Quality Control (QC) criteria. (Note: analyte may or may not be present) 

UJ: The analyte was analyzed for, but was not detected. The reported quantitation limit 1s 
approximate and may be jnaccurate or imprecise 

Golder Associates 
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TABLE A-2.l 

DATA QUALIFICATION SUMMARY 

Pro.feet: 913-1101.605 Date: September, 2007 Pa2e 1 ofl 
SDG #130061 Comments: 

Parameter Qualifier Samples Affected Reason Value 
Se, Mo, Zn J+ / U 70001 thru 70009 Contaminants in < RL 

Blanks 
Anions, Alkalinity, TDS J / UJ AIJ: 70001 , 70002, and Cooler temp. exceeds 15.5 C 

70004 thru 70009 limit 
SDG #130135 Comments: 

Parameter Qualifier Samples Affected Reason Value 
Mn J- / UJ 70037, 70038, 70039, Contaminants in < RL 

70040 B lanks 

Anions, Alkalinity, TDS J / UJ All: 70020 thru 70042 Cooler temp. exceeds 8.5 C 
limit 

Ca J- 70020 Matrix Spike recovery 65% 
below limit 

SDG #130136 Comments: 
Parameter Qualifier Samples Affected Reason Value 

Anions, Alkalinity, TDS J/UJ 70043 thru 70052 Cooler temp. exceeds 9.5 C 
limit 

SDG #130137 Comments: 
Parameter Qualifier Samples Affected Reason Value 

TDS J / UJ 70010 thru 70018 Holding Time 8 day 
exceeded 

Alkalinity J I UJ 70018, 70019 Holding Time 40, 39 day 
exceeded 

Na, V, Se u / J+ 70010 - 70012, 70014- Contaminants in < RL 
70019 Blanks 

Ca J- 70015 Contaminant in Prep < RL 
Blank 

SDG #130431 Comments: 
Parameter Qualifier Samples Affected Reason Value 

Se J- 70063 Matrix Spike recovery 66% 
below limit 

TDS, Alkalinity, Anions, J I UJ 70063, 70064 Holding Time 21 , 21 , 35, 
Total Phosphorus exceeded and 31 days 

V J+ 70071 CRl Standard 138% 
exceeded limit 

Golder Associates 
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TABLE A-2.1 

DATA QUALIFICATION SUMMARY (cont.) 

ARI SPLIT SAMPLES; SDG #LB-05 and LF-01 Comments: 
Para mete,· Qualifier Samples Affected Reason Value 
NO2/NO3 ] 70068 Matrix Spike recovery 56% 

below limit 
Alkalinity J I UJ 70003, 70029, 70032 Holding Time 17 days 

exceeded 
TDS J / UJ 70003 Holding Time 8 days 

exceeded 
Anions, Alkalinity, TDS J/UJ All: 70003 th:ru 70068 Cooler temp. exceeds 9.0 C 

limit 

Golder Associates 
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SVL ANALYTICAL, INC. 
One Govermient Gulch P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 
CLIENT SAMPLE ID: 
Sample Collected: 
Sample Receipt 
Date of Report 

Determination 

ALKALINITY 
CO3, CaCO3 
HCO3 , CaCO3 
TDS 
Ch l o ride 
Fluor ide 
Ammonia as N 
NO2+NO3 - N 
Phosphorus-Total 
Sulfate, SO4 

Calc'rDS: 572 
TDS/ CalcTDS: 1 . 5 

70001 
6/19/07 
6/22/07 
7/28/07 

13 : 00 

Result 9, Uni ts 

619 -:r mg CaCO3/L 
<1 . 0 t,O' mg CaCO3/L 

619 :r mg CaCO3/L 
858 J mg/L 

39. 3 "Tmg/L 
0. 60 ::rmg/L 

0.03 mg/L 
0 . 034 mg/L 
0 . 090 mg/L 

161 :Tmg/L 

TDS/Cond: 
CalcTDS/Cond : 

Dilution 

5 

5 

CATION SUM : 
ANI ON SUM: 

~ertificate: WA C126E 
Phone: (208)784-1258 ■ Fax: (208)783-089' 

SVL JOB: 130061 
SAMPLE: 583339 

Matrix : WATERG 

Method Anal yzed 

2320B 6/26/07 
2320B 6/26/07 
2320B 6/26/07 
2540C 6/26/07 
300.0 7/06/07 
300.0 7/06/07 
350. 1 6/29/07 
353.2 6/27/07 
4500PE 7/03/07 
300.0 7/06/07 

0 . 00meq/L BALANCE 
16.85meq/L N/A % 

Revie wed By: ~~ Date t>~f/PJ 
- ---------~G..-f""'---'-~~~ <[------ 1ha/0112:51 

/JJ..: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: !D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: Cl268 



U.S. EPA - CLP 

1 
I NORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . Contract : 
Lab Code: SILVER Case No: --- SAS No : 

4 
CLIENT SAMPLE NO. 

W593339 

SDG No : 1 30061 
Matrix (soil/water) : WATER 
Level (low/med): LOW 

Lab Sample ID : w5s33=3-9-
Date Received: 06/22/07 

% Solids : 0--:-0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No . 

7440 - 43- 9 
7440-70 - 2 
7439 - 95- 4 
7439- 96-5 
7440- 09- 7 
7782-49-2 
7440-23-5 
7440-62-2 
7440 - 66 - 6 
7439- 98 - 7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT ID: 70001 

Analyte Concentration C 

Cadmium 0.30 u 
Calcium-- 137000 
Magnesium 107000 -
Manganese 222 -
Potassium- 11 300 -

Selenium - "3,0 !! 
. =-

• I J..) 

Sodium - 26200 
Vanadi~ 0.50 u 
Zinc - 0 . 70 u 
Molybdenum 8. 1 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Bef o re : CLEAR 
Clarity After : CLEAR-

Q M 

p 
p-
p-
p-
p-

u PM 
p 
p-
p-

T-+ p-
-

-
-
-

Texture : 
Artifacts : 

------- ----------------------

FORM I - I N 



1 
SVL ANALYTICAL, INC. Certif icate: WA Cl26E 
One Government Gulch P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784-1258 ■ Fax: (208)783-089. 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 
CLIENT SAMPLE ID : 
Sample Collected : 
Sample Receipt 
Date of Report 

Determination 

ALKALINITY 
CO3, CaCO3 
HCO3, CaCO3 
TDS 
Chlorid e 
Fluoride 
Ammoni a as N 
NO2+N03-N 
Phosphorus-Total 
Sulfate, SO4 

CalcTDS: 924 
TDS/CalcTDS: 1 . 4 

70002 
6/ 19/07 
6/22/07 
7/28/07 

14:00 

Result ~ Units 

1290 ::r mg CaCO3/L 
<1 . 0 U.:T mg CaCO3/L 

1290 ::r mg CaC03/L 
1270 .T mg/L 

36 . a::r mg/L 
<0. 1 0f.\'Tmg/L 

0.20 mg/L 
0 . 02 1 rng/L 
0.490 mg/L 

111 :f"mg/L 

TDS/Cond : 
CalcTDS/Cond: 

Dilution 

5 

5 

CATION SUM: 
ANI ON SUM: 

SVL JOB : 130061 
SAMPLE : 583340 

Matrix : WATERG 

Method Analyzed 

2320B 6/26/07 
2320B 6/26/07 
2320B 6/26/07 
2540C 6/26/07 
300.0 7/06/07 
300.0 7/06/07 
350. 1 6/29/07 
353 . 2 6/27/07 
4500PE 7/03/07 
300 . 0 7/06/07 

0.00meq/L BALANCE 
29 . 21meq/L N/A % 

Revi ewed By: ~~ Date ~7µ?/tn 
- ------- - -"""'"--~'-"-"-....... '<='=---"""S' v------- 1/28/07 12:51 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1000019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1019 WA: Cl 268 



U.S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . 
Lab Code: SILVER Case-No: ---
Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids: 0~ 

Contract: 
SAS No : 

W593340 

SDG No: 130061 
Lab Sample ID: W5833~4=o-
Date Received: 06/22/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439- 95-4 
7439- 96-5 
7440- 09- 7 
7782-49-2 
7440 - 23-5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After: COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 0.30 u 
Calcium-- 64000 
Magnesium 291000 -

-Manganese 158 
Potassium- 18800 -
Selenium - ""5.Q -0 . 29 ;,;-

~ 

Sodium - 44500 
Vanadi~ 0 . 50 u 
Zinc - 0 . 70 u 
Molybdenum 9. 1 -

-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
p-

-p 
Ll PM 

p 
p-
p-

T+ p-
-

-

Texture: 
Artifacts : 

CLIENT ID : 70002 ___________________________ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 
CLIENT SAMPLE ID: 
Sample Collected : 
Sample Receipt 
Date of Report 

De terminat ion 

ALKALINITY 
CO3 , CaCO3 
HCO3, CaCO3 
TDS 
Chloride 
Fluoride 
Ammonia as N 
N02 +NO3 - N 
Phosphorus - Total 
Sulfate , SO4 

CalcTDS: 355 
TDS/CalcTDS : 1 . 6 

70004 
6/19/07 
6/22/07 
7/28/07 

1 5 : 1 5 

Result Q Units 

447 T mg CaCO3/L 
<1 . 0 LX:f mg CaCO3/L 

447 J mg CaCO3/L 
571 -.::r mg/L 

14 .1 Tmg/L 
0. 32 Tmg/L 

<0.03 mg/L 
4. 13 mg/L 
0 .070 mg/L 

68. S'J"mg/L 

TDS/Cond : 
CalcTDS/Cond : 

Dilution 

2 

2 

CATION 
ANION 

SUM: 
SUM: 

q 
Certificate: WA C126f 

Phone: (208)784- 1258 ■ Fax: (208)783-089. 

Method 

2320B 
2320B 
2320B 
2540C 
300 .0 
300 . 0 
350. 1 
353 . 2 
4500PE 
300 . 0 

0.00meq/L 
11 .07meq/L 

SVL JOB : 1 3 0 0 61 
SAMPLE : 583341 

Matrix: WATERG 

Analyzed 

6/26/07 
6/26/07 
6/26/07 
6/26/07 
7/06/07 
7/06/07 
6/29/07 
6/27/07 
7/03/07 
7/06/07 

BALANCE 
N/A % 

Reviewed By: ~~ Date tr7/.::u/47 
------------~--r-~r--~ -a~ '?-rc-~----- 7}28/6712:51 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 ID: 1000019 MT: CERT. 0027 NV: CERT. 1019 WA: C1268 



0 U.S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

W593341 
Lab Name: SVL ANALYTICAL INC. Contract: 
Lab Code: SILVER Case-No: --- SAS No: SDG No: 130061 
Matrix (soil/water): WATER 
Level (low/med): LOW 

---Lab Sample ID: W583341 

% Solids : 0~ 
Date Received: 06/22/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440 - 43 -9 
7440-70-2 
7439 - 95- 4 
7439-96-5 
7440-0 9 - 7 
7782-49-2 
7440-23-5 
7440-62- 2 
7440 - 66-6 
7439- 98-7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT ID : 70004 

Analyte Concentration C 

Cadmium 0.30 u 
Calcium-- 113000 
Magnesium 57000 -
Manganese 0.80 u 
Potassium- 4760 
Selenium -

"3.0 83~ 'n 

- -
Sodium 18600 
Vanadi~ 2 . 3 l.B' 
Zinc - 0.70 u 
Molybdenum -~ ,,.t) ~ 1-B-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After : CLEAR-

Q M 

p 
p-
p-
p-
p-

L[ PM 
p 

T p-
p-

u.. p 
-

-

-
-

Texture: 
Artifacts : 

----------------------------

FORM I - IN 



SVL ANALYTICAL , I NC . 
One Government Gulch ■ P. O. Box 929 Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 
CLI ENT SAMPLE ID: 
Sample Collected: 
Sample Receipt 
Date of Report 

De terminat ion 

ALKALINITY 
CO3 , CaCO3 
HCO3, CaCO3 
TDS 
Chloride 
Fluoride 
Ammonia as N 
NO2+NO3 - N 
Phosphorus -Total 
Sulfate, SO4 

CalcTDS : 493 
TDS/CalcTDS: 1 . 6 

70005 
6/19/07 
6/22/07 
7/28/07 

15:35 

Result Q._ Units 

623 J mg CaCO3/L 
<1 . 0 C.~ mg CaCO3 / L 

623 :r mg CaCO3/L 
774 :::r mg/L 

32. 4 ':J'mg/L 
0.41 Tmg/L 

<0 . 03 mg/L 
4 . 23 mg/L 
0.110 rng/L 

82. 2 :fmg/L 

TDS/Cond : 
CalcTDS/Cond : 

Dilution 

5 

5 

CATION 
ANION 

• 

SUM : 
SUM: 

// 
Certificate : WA Cl 26E 

Phone: (208)784--1258 ■ Fax: (208)783-089" 

Method 

2320B 
2320B 
2320B 
2540C 
300.0 
300.0 
350.1 
353 . 2 
4500PE 
300.0 

0 . 00meq/L 
15.38meq/L 

SVL JOB : 1 30061 
SAMPLE : 583342 

Matrix : WATERG 

Ana l yzed 

6/26/07 
6/26/07 
6/26/07 
6/26/07 
7/06/07 
7/06/07 
6/29/07 
6/27/07 
7/03/07 
7/06/07 

BALANCE 
N/A % 

Reviewed By: ~ Date t>7/4{&7 
---- -------~--'-'~-~~~ ~------ 17/28/07 12:51 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1000019 MT: CERT . 0027 NV: CERT . 1D19 WA: C1268 



/0 U.S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. 
Lab Code: SILVER Case-No: ---
Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids: 0---:-0 

Contract: 
SAS No : 

W593342 

SDG No: 130061 
Lab Sample ID: W5833~4=2-
Date Received : 06/22/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7440 - 43-9 
7440 - 70 - 2 
7439-95- 4 
7439-96-5 
7440-09-7 
7782-49-2 
7440-23- 5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT ID : 70005 

Analyte Concentration C 

Cadmium 0.30 u 
Calcium-- 152000 -- 88900 -Magnesium_ 
Manganese 0.80 u 
Potassium- 6610 
Selenium - '3 .. 0 ~ 83--
Sodium - 28600 
Vanadi~ 2.7 Jj-
Zinc -

0.70 u 
Molybdenum ~ -l'i 

C ,:::; ..... - . - -
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
-p -p 
-p 

p-
L,( PM 

p 
;r p-

p-

t.i p-
-

-
-

-

Texture: 
Artifacts: 

--------------- --------------

FORM I - IN 



SVL ANALYTICAL , INC. 
One Government Gulch P.O. Box 929 • Kellogg, Idaho 83837- 0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 
CLIENT SAMPLE ID : 
Sample Collected: 
Sample Receipt 
Date of Report 

Determination 

ALKALINITY 
CO3, CaCO3 
HCO3, CaCO3 
TDS 
Chloride 
Fluoride 
Ammonia as N 
NO2+NO3-N 
Phosphorus-Total 
Sulfate, SO4 

CalcTDS: 323 
TDS/CalcTDS : 1 . 6 

70006 
6/19/07 
6/22/07 
7/28/07 

16:30 

Result jQ. Units 

399 :, mg CaCO3 /L 
<1 . 0 I.AT mg CaCO3/L 

399 T mg CaCO3/L 
518 ::r mg/L 

14 . 4 Tmg/L 
0. 30 Trng/L 

<0.03 mg/L 
5 . 10 mg/L 
0 . 090 mg/L 

63.S j"mg/L 

TDS/Cond: 
CalcTDS/Cond: 

Dilution 

2 

2 

CATION 
ANION 

• 

SUM: 
SUM: 

,; 
Certificate: WA C126S 

Phone: (208)784-1258 ■ Fax: (208)783-089' 

SVL JOB : 130061 
SAMPLE : 583343 

Matrix : WATERG 

Method Analyzed 

2320B 6/26/07 
2320B 6/26/07 
2320B 6/26/07 
2540C 6/26/07 
300 . 0 7/06/07 
300 . 0 7/06/07 
350.1 6/29/07 
353.2 6/27/07 
4500PE 7/03/07 
300.0 7/06/07 

0.00meq/L BALANCE 
10 . 08meq/L N/A % 

Reviewed By =----------~~4.4"=7--,JC.-~=~~-"""'------Date szhf,/P7 ~~ 7128/0712: 51 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1000019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



0 U.S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

W593343 
Lab Name : SVL ANALYTICAL INC . Contract : 
Lab Code : SILVER Case-No: --- SAS No : SDG No: 130061 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 

~--Lab Sample ID : W583343 

% Solids : 0-:-0 
Date Received : 06/22/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7440 - 43-9 
7440 - 70- 2 
7439-95 - 4 
7 439-96-5 
7440-09-7 
7782-49-2 
7440-23-5 
7440-62-2 
7440 - 66- 6 
7439 - 98-7 --

Color Before : COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT ID : 70006 

Analyte Concentration C 

Cadmium 0.30 u 
Calcium-- 103000 
Magnesium_ 49900 -
Manganese 2.5 ~ 
Potassium- 4410 
Selenium -

--Q.-;--9-0 f.£-'?-. ~ () 
Sodium - 1 7300 
Vanadi~ 2 . 8 Ji-
Zinc -

/0, () 
·r r r, - . - -Molybde num 2'. ~n 
· r ~ -- . ., -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Bef ore : CLEAR 
Clarity After : CLEAR-

Q M 

p 
p 
p-

T -p 
-p 

u .. PM 
p 

-::r p 

u p -
-

u p 

Texture : 
Artifacts : 

---------- - ---- --------------

FORM I - I N 



SVL ANALYTICAL, INC. 
One Government Gulch P.O. Box 929 Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 
CLIENT SAMPLE ID : 
Sample Collected : 
Sample Receipt 
Date of Report 

Determination 

ALKALINITY 
C03 , CaCO3 
HCO3, CaCO3 
TDS 
Chloride 
Fluoride 
Ammonia as N 
NO2+NO3-N 
Phosphorus-Total 
Sulfate, SO4 

CalcTDS: 373 
TDS/CalcTDS : 1 . 6 

70007 
6/19/07 
6/22/07 
7/28/07 

17 : 00 

Result .!J.-Uni ts 

475 T mg CaCO3/L 
<1 . 0 L{Tmg CaCO3/L 

475 "']- mg CaCO3/L 
580 J mg/L 

13. 9 ':lmg/L 
0.33T mg/L 

<0 . 03 mg/L 
3 . 92 mg/L 
0 . 070 mg/L 

70.0J mg/L 

TDS/Cond: 
CalcTDS/Cond : 

Dilution 

2 

2 

CATION 
ANION 

• 

SUM : 
SUM : 

15 -
Certificate: WA C126E 

Phone: (208)784-1258 ■ Fax: (208)783-089" 

SVL JOB : 1 3006 1 
SAMPLE : 583344 

Mat rix : WATERG 

Method Analyzed 

2320B 6/26/07 
2320B 6/26/07 
2320B 6/26/07 
2540C 6/26/07 
300.0 7/06/07 
300 . 0 7/06/07 
350 . 1 6/29/0 7 
353 . 2 6/27/07 
4500PE 7/03/07 
300.0 7/06/07 

0.00meq/L BALANCE 
1 1 . 64meq/L N/A % 

Reviewed By =----------~---"r"'-'""'',,.....·~-=-;--==----Date P7 /,;!e/47 ~ i/28/0 7 12:51 
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1019 WA: C1268 



U.S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. Contract: 
Lab Code: SILVER Case-No : --- SAS No : 

CLIENT SAMPLE NO . 

W593344 

SDG No : 1 30061 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 
% Solids: 0-:-0 

Lab Sampl e ID: W5833~4~4-
Date Received : 06/22/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439- 95- 4 
7439- 96 - 5 
7440-09-7 
7782- 49 - 2 
7440- 23-5 
7440- 62 -2 
7440 - 66 -6 -7439-98-7 -

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 
CLIENT ID: 70007 

Analyte Concentrati on C 

Cadmium 0.30 -u 
Calcium- - 11 6000 
Magnesium_ 60300 -
Manganese 0.80 u 
Potassium- 4940 
Selenium -

"3 , 0 r. -- = 
- ·v . , O .D 

Sodium 19200 
Vanadi~ 2 . 2 ~ 
Zinc - 0.70 u 
Molybaenum R.o ,.. - -

.., • J LJ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

Q M 

p 
-p 

p-
p-
p-

tJ. PM 
p 

-
J p 

-p 
-

Ll p 
-

-

Texture: 
Artifacts: 

-------- ---------------------

FORM I - IN 



17 
SVL ANALYTICAL, INC. 
One Government Gulch P.O. Box 929 • Kellogg , Idaho 83837-0929 ■ 

Certificate: WA C126E 
Phone: (208)784-1258 ■ Fax: (208)783-089" 

CLIENT - GOLDER ASSOCIATES SVL JOB : 130061 -
PROJECT : SAMPLE: 58334 5 
CLIENT SAMPLE ID : 70008 
Sample Collected: 6/19/07 17 : 20 
Sample Receipt 6/22/07 Matrix: WATERG 
Date of Report 7/28/07 

Determination Result ~ nits Dilution Method Analyze d 

ALKALINITY 222 -::r mg CaCO3/L 2320B 6/26/07 
CO3, CaCO3 <1. 0 l,LT mg CaCO3/L 2320B 6/26/07 
HCO3 , CaCO3 222 I:. mg CaCO3/L 2320B 6/26/07 
TDS 432 J mg/L 2540C 6/26/07 
Chloride 24 . 9Tmg/L 5 300 . 0 7/06/07 
Fluoride 0. 47Trng/L 300.0 7/06/07 
Ammonia as N <0 .03 mg/L 350.1 6/29/07 
NO2+NO3-N 16.6 mg/L 1 0 353 .2 6/27/07 
Phosphorus-Total 0 .0 60 mg/L 450 0PE 7/03/07 
Sulfate , SO4 43 . 2Tmg/L 300 . 0 7/06/07 

CalcTDS : 218 TDS/Cond: CATION SUM: 0.00meq/L BALANCE 
TDS/ CalcTDS : 2.0 CalcTDS/Cond: ANION SUM : 7.25meq/L N/A % 

Reviewed By : ~-L Date 1f?blfa7 
----------~------"'ic>'-'-"--""--'iP'~'"""='..________ ?'J28/01127s1 

AZ: AZ0538 CA: CERT NO . 2080 CO: CERT NO. 1000019 ID: ID00079 MT: CERT. 0027 NV: CERT. 1D79 WA : C1268 



JG U. S . EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL I NC. 
Lab Code: SILVER Case- No : - - -
Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids: 0-:-0 

Contract : 
SAS No: 

W59334 5 

SDG No: 130061 
Lab Sample ID: W5833~4~s- 
Date Receive d : 06/22/07 

Concentration Units (ug/L or mg/kg dry weight ): UG/L 

CAS No. 

7440- 43-9 
7440 - 70 - 2 
7439 - 95- 4 
7439 - 96-5 
7440- 09- 7 
7782 - 49 - 2 
7440 - 23 - 5 
7440 - 62- 2 
7440 - 66 - 6 
7439-98-7 --

Col or Before : COLORLESS 
Col or After: COLORLESS 

Comments: 

Anal yte Concentration C 

Ca dmi um 0 . 30 TI 
Cal c i um-- 93100 
Magnesium 17900 -
Manganese 1 . 9 lz 
Potassi um- 2240 
Sel eni um - 3 ,0 -r . 'J .Jj 

Sodi um - 24000 
Va nadi u:rn-- 7 . 4 -

Zinc - 0 . 70 u 
Molybdenum ?. ~o r ~ -

~ • .J ..., 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Cl a rity Be fore : CLEAR 
Clar ity After : CLEAR-

Q M 

p 
p-
p 

T p-
-p 

t..C PM 
p 
p-
p 

u p 

Textu r e : 
Art i facts: 

CLIENT I D : 7000 8 ____________________ _ _____ _ 

FORM I - IN 



SVL ANALYTICAL, I NC. 
One Government Gulch P.O. Box 929 Kel logg. Idaho 83837- 0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 
CLIENT SAMPLE ID : 
Sample Collected : 
Sample Receipt 
Date of Report 

Determination 

ALKALINITY 
CO3, CaCO3 
HCO3, CaCO3 
TDS 
Chloride 
Fluoride 
Ammonia as N 
NO2+NO3 - N 
Phosphorus-Total 
Sulfate , SO4 

CalcTDS: 288 
TDS/CalcTOS: 1. 6 

70009 
6/19/07 
6/22/07 
7/28/07 

18: 00 

Result §2.yni ts 

397 J mg CaCO3/L 
<1. 0 UJ mg CaCO3/L 

397 ':T mg CaCO3/L 
451 -;r mg/L 

11 .9 ";mg/L 
0 . 27 T mg/L 

<0.03 mg/L 
1. 74 mg/L 
0.030 mg/L 

36. 6 T mg/L 

TDS/Cond: 
CalcTDS/Cond: 

Dilution 

CATION 
ANION 

SUM : 
SUM : 

/Cf --
Certificate: WA C126E 

Phone: (208)784- 1258 • Fax: (208)783-089' 

Method 

2320B 
2320B 
2320B 
2540C 
300 . 0 
300.0 
350 . 1 
353.2 
4 500PE 
300.0 

0 . 00meq/L 
9.15meq/L 

SVL JOB : 130061 
SAMPLE : 583346 

Matrix : WATERG 

Analyzed 

6/26/07 
6/26/07 
6/26/07 
6/26/07 
7/06/07 
7/06/07 
6/29/07 
6/27/07 
7/03/07 
7/06/07 

BALANCE 
N/A % 

Reviewed By =----------~--"'---';9=--=·,,___,,,~~'---=-',.._-=--------Date c7 ~ P7 ~~ 7 28/ 07 12:51 
AZ: AZ0538 CA : CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT . 0027 NV: CERT. 1D19 WA: C1 268 



U.S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. 
Lab Code: SILVER Case No : ---
Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids: 0-:-0 

Contract : 
SAS No: 

W593346 

SDG No : 1 3 0 0 6 1 
Lab Sample ID : W5833~4~6- 
Date Received : 06/22/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440 - 43-9 
7440-70-2 
7439-95- 4 
7439-96-5 
7440- 09-7 
7782-49-2 
7440-23 - 5 
7440-62-2 
7440- 66 - 6 
7439-98- 7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 
CLIENT ID : 70009 

Analyte Concentration C 

Cadmium 0.30 u 
Calcium-- 108000 
Magnesium 42600 -
Manganese 0.80 TI 
Potassium- 2500 
Selenium -

-:3 .o 1 ~ = 
- ' . .., ~ 

Sodium 8050 
Vanadi~ 1 . 8 ~ 
Zinc -

10 ,D n oo T'> 

..... . -- -

Molybdenum s,.o 
-, .., T'> . - -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
p-
p-

u PM 
p 

:r p-

t.t p-
-

I! p 
-

-
-
-
-
-

Texture: 
Artifacts : 

----------- ----- -------------

FORM I - IN 



SVL ANALYTI CAL, INC. 
One Government Gulch • P.O. Box 929 Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 - 1101-605 
CLIENT SAMPLE ID : 70010 
Sample Col lected : 6/20/07 9 : 15 
Sample Receipt 6/27/07 
Date of Report 7/30/07 

Determination Result Onits 

ALKALINITY 406 mg CaC03/L 
CO3 , CaCO3 <1 . 0 mg CaCO3/L 
HCO3, CaCO3 406 mg CaCO3/L 
TDS 594 mg/L 
Chloride 46.9 mg/L 
Fluoride 0.20 mg/L 
Ammonia as N <0 . 03 mg/L 
NO2+NO3 - N 3.48 mg/L 
Phosphorus-Total 0. 150 mg/L 
Sulfate , SO4 75 . 9 mg/L 

CalcTDS : 370 TDS/Cond : 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond : 

Dilut i on 

5 

5 

CATION 
ANION 

• 

SUM : 
SUM : 

4-
Certificate: WA C1268 

Phone: (208)784-7258 ■ Fax: (208)783-0891 

SVL JOB : 1 3 0 1 3 7 
SAMPLE: 584237 

Matrix: WATERG 

Method Analyzed 

2320B 6/28/07 
2320B 6/28/07 
2320B 6/28/07 
2540C 6/28/07 
300 . 0 7/14/07 
300 . 0 7/14/07 
350 . 1 7 /02/07 
353.2 7/10/07 
4500PE 7/11/07 
300 . 0 7/14/07 

0 . 00meq/L BALANCE 
11 . 27meq/L N/A % 

COC IDENT I F CATI ON (PREFIX OF 6) DOES NOT AGREE WITH SAMPLE LABEL 
(PREFIX OF 7) . 
SAMPLES ANALYZED PAST HOLDING 

TIME FOR T~DS. . ~ 
Reviewed By: ~ ~ Date f)7 9?'. 

- - - - - - -------~~~<'-,->«,.;. u- ---- 7 30/ 7 8:46 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: ID00019 MT: CERT. 0027 NV : CERT. 1D19 WA: C1268 



U.S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. 
Lab Code: SILVER Case-No: ---
Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids : 0-:-0 

Contract : 
SAS No: 

W584237 

SDG No : 1 301 3 7 
Lab Sample ID: wss42=3=7-
Date Received: 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439-95 - 4 
7439-96 - 5 
7440-09-7 
7782- 49-2 
7440-23-5 
7440-62-2 
7440-66- 6 
7439-98-7 --

-

Color Before : COLORLESS 
Color After : COLORLESS 

Analyte Concentration C 

Cadmium 0.32 B 
Calcium-- 119000 -- 49100 -Magnesium_ 
Manganese 0.90 u 
Potassium- 3610 
Selenium - 3 . 3 -
Sodium - 25200 

-

Vanadi~ 1 55 -
Zinc - 2 . 1 u 
Molybdenum 50 .3 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After : 

Q M 

p 
p-
p-
p-
p-

·r-t PM 
p -p 
p-
p-
-

-
-

-
-

Texture: 
Artifacts: 

Comments : 
CLIENT ID : 7001 o __ __,Rc....,_~z;:.....i__PL.c:.....A._;,." e-=-e......,.._W\.....,E=N-=T'--'---"--'eA'--'--=G'--". £==---'-~.,L1-16.<C..,,.o--------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch • P.O. Box 929 • Kellogg, Idaho 

CLIENT . GOLDER ASSOCIATES . 
PROJECT: 913 -1101 -605 
CLIENT SAMPLE ID: 70011 
Sample Collected: 6/20/07 12:20 
Sample Receipt 6/27/07 
Date of Report 7/30/07 

Determination Result Units 

ALKALINITY 793 mg CaCO3/L 
CO3, CaCO3 <1. 0 mg CaCO3/L 
HCO3, CaCO3 793 mg CaCO3/L 
TDS 111 0 mg/L 
Chloride 55 .5 mg/L 
Fluoride 0.32 mg/L 
Ammonia as N <0.03 mg/L 
NO2+NO3-N 5.76 mg/L 
Phosphorus- Total 0.590 mg/L 
Sulfate , SO4 190 mg/L 

CalcTDS : 727 TDS/Cond: 
TDS/CalcTDS: 1 . 5 CalcTDS/Cond: 

83837-0929 • 

Dilution 

10 

2 

1 0 

CATION SUM: 
ANION SUM: 

5 
Certificate: WA Cl268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB: 130137 
SAMPLE: 584238 

Matrix: WATERG 

Method Analyzed 

2320B 6/28/07 
2320B 6/28/07 
2320B 6/28/07 
2540C 6/28/07 
300.0 7/14/07 
300.0 7/14/07 
350.1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300.0 7/14/07 

0.00meq/L BALANCE 
21 . 80meq/L N/A % 

COC IDENTIFICATION (PREFIX OF 6) DOES NOT AGREE WITH SAMPLE LABEL 
(PREFIX OF 7). 
SAMPLES RECEIVED AND ANALYZED PAST HO~LDING _TIME F .:DS. 
Reviewed By: ~-~ Date e.-z/~hf __________ ____.,c__.,_.....,_'-"'--"------- 1/301618:46 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U. S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. __ _ 
Lab Code: SILVER Case-No : 
Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids: o--=-a 

Contract: 
SAS No : 

W584238 

SDG No: 130137 
Lab Sample ID: W5842~3~8-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7440-43-9 
7440-70-2 
7439-95-4 
7439-96 - 5 
7440-09- 7 
7782-49-2 
7440-23-5 
7440 - 62 - 2 
7440 - 66-6 
7439-98-7 -

Color Before: COLORLESS 
Color After: COLORLESS 

Analyte Concentration C 

Cadmium 0. 31 B 
Calcium-- 145000 
Magnesium_ 152000 -
Manganese 0 . 90 IT 
Potassium- 10400 
Selenium -

132 -
Sodium - 61600 -
Vanadi~ 7.2 -
Zinc - 7 . 8 B 
Molybdenum 28.2 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After: 

Q M 

p 
p-
-p -p 

p-
PM 
p 

::r+ p-
-p 

p-
-

-
-
-
-
-
-
-

Texture: 
Artifacts : 

Comments : 
CLIENT ID : 70011 _ _ ~ \s~f~P~i-A~ e.F....,=..,M~ ~=-Nc...:_,.GT__,PL...JAu.:<3----=~=----,c.~,41-. I}(.,~--------

FORM I - IN 



SVL ANALYTICAL, INC . 
One Government Gulch • P. O. Box 929 • Kellogg, Idaho 83837-0929 • 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913 - 1101-605 
CLIENT SAMPLE ID : 70012 
Sample Collected : 6/20/07 13 : 00 
Sample Receipt 6/27/07 
Date of Report 7/30/07 

Determination Result Units 

ALKALINITY 1460 mg CaC03/L 
C03, CaC03 <1 . 0 mg CaC03/L 
HC03, CaC03 1460 mg CaC03/L 
TDS 1330 mg/L 
Chloride 22 . 2 mg/L 
Fluoride <0 . 10 mg/L 
Ammonia as N 0.57 mg/L 
N02+N03-N <0.020 mg/L 
Phosphorus-Total 0.910 mg/L 
Sulfate, S04 77 . 4 mg/L 

CalcTDS : 973 TDS/Cond: 
TDS/CalcTDS : 1 . 4 CalcTDS/Cond: 

Dilution 

2 

2 

CATION SUM: 
ANION SUM: 

lp 

Certif icate: WA Cl 268 
Phone: (208)784-1258 • Fax: (208)783-0891 

SVL JOB : 130137 
SAMPLE : 584239 

Matrix: WATERG 

Method Anal yzed 

2320B 6/28/07 
2320B 6/28/07 
2320B 6/28/07 
2540C 6/28/07 
300 . 0 7/14/07 
300 . 0 7/ 14/07 
350. 1 7/02/07 
353 . 2 7/10/07 
4500PE 7/11/07 
300.0 7/14/07 

O. OOmeq/L BALANCE 
31.32meq/L N/A % 

COC IDENTIFICATION (PREFIX OF 6) DOES NOT AGREE WITH SAMPLE LABEL 
(PREFIX OF 7) . 
SAMPLES RECEIVED AND ANALYZED PAST HO~LDING ~IME-

4
FOR TDS. . / 

Reviewed By: _ _ _ Date~7/4'~&7 
-----------....C.,..,.,,,~-~=---~,1<=------- 17/36/07 8: 46 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U.S . EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. 
Lab Code : SILVER Case-No: ---
Matrix (soi l/water) : WATER 
Level (low/med): LOW 
% Solids: o---:-0 

Contract: 
SAS No: 

W584240 

SDG No: 1307 37 
Lab Sample ID: L5842~4=o-
Date Received: 06/27/07 

Concentration Units (ug/1 or mg/kg dry weight): UG/L 

CAS No . 

7440-43 - 9 
7440-70-2 
7439 - 95-4 
7439-96-5 
7440-09-7 
7782- 49- 2 
7440 - 23-5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Analyte Concentration C 

Cadmium 244 -
Calcium-- 11 8000 -
Magnesium_ 8 11 00 -
Manganese 199 -
Potassium- 22300 -
Selenium 1 71 -
Sodium - 50100 -
Vanadi~ 89 . 7 -
Zinc 1 71 0 -
Moly5denum 431 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After : 

Q M 

p 
p-

-p 
p-
p-
PM 
p 
p-

-p -p 
-

-
-
-
-
-
-

-

Texture: 
Artifacts : 

Comments: 
c1IENT r o = 700, 3 ___ \s~E~e~wt~c~e~M~e~N~•- ....... l?A~G-~~7µ~'£--------

FORM I - IN 



SVL ANALYTICAL, I NC . Certificate: WA Cl268 
One Government Gulch P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784--1258 ■ Fax: (208)783-0891 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913-1101-605 
CLIENT SAMPLE ID: 70014 
Sample Collected : 6/20/07 16:25 
Sample Receipt 6/27/07 
Date of Report 7/30/07 

SVL JOB : 130137 
SAMPLE : 584241 

Matrix: WATERG 

Determination Result Units Dilution Method Analyzed 

ALKALINITY 442 mg CaCO3/L 2320B 6/28/07 
CO3, CaCO3 <1 . 0 mg CaCO3/L 2320B 6/28/07 
HCO3, CaCO3 442 mg CaCO3/L 2320B 6/28/07 
TDS 1490 mg/L 2540C 6/28/07 
Chloride 1 21 . mg/L 25 300 . 0 7/14/07 
Fluoride 2.54 mg/L 2 300 . 0 7/14/07 
Ammonia as N <0.03 mg/L 350 . 1 7/02/07 
NO2+NO3 - N 8 .96 mg/L 2 353 . 2 7/10/07 
Phosphorus-Total 0 . 170 mg/L 4500PE 7/11/07 
Sulfate, SO4 523 mg/L 25 300 . 0 7/14/07 

CalcTDS: 921 TDS/Cond : CATION SUM: 0 . 00meq/L · BALANCE 
TDS/CalcTDS : 1. 6 CalcTDS/Cond : ANION SUM: 23.89meq/L N/A % 

COC IDENTIFICATION (PREFIX OF 6) DOES NOT AGREE WITH SAMPLE LABEL 
(PREFIX OF 7). 
SAMPLES RECEIVED AND ANALYZED PAST HOLD~ING TIM_E4FOR TDS. 

Reviewed By : Date ~Z':1A~J ____________ ...,;...-,=..=.,,c.~-"""""'5!=-----
7 30/ 7 8: 46 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO . 1D00019 ID: 1000019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1 268 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . __ _ 
Lab Code: SILVER Case-No: 

Contract : 
SAS No : 

CLIENT SAMPLE NO. 

W584241 

SDG No: 130137 
Matrix (soil/water) : WATER 
Level (low/med): LOW 

Lab Sample ID : W5842~4~1-
Date Received: 06/27/07 

% Solids: 07Y 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7440 - 43-9 
7440-70-2 
7439-95-4 
7439-96-5 
7440-09 - 7 
7782-49-2 
7440-23-5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Analyte Concentration C 

Cadmium 0.32 B 
Calcium-- 188000 
Magnesium_ 135000 -
Manganese 2.6 B 
Potassium- 24000 
Selenium - 123 -
Sodium - 98700 -
Vanadi~ S.. O r-ir kB' 
Zinc 

-
2.1 u 

Molybdenum 65 .2 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After: -

Q M 

p -p 
p-
p-
-p 

PM 
p 

Ll p-
p-
p -
-
-

-

Texture : 
Artifacts : 

Comments: 
CLIENT ID: 7001 4 ___ ~R~c:~\?~L..-A ..... ~-E--M~ i:...,_NCM...T....____ .... P...L./'.\.LlG.....,_~....<:1(':~, ~·:..s--b,,..__ ____ _ 

FORM I - IN 



SVL ANALYTICAL, I NC. 
One Government Gu lch • P.O. Box 929 • Kellogg, Idaho 

CLIENT - GOLDER ASSOCIATES 
PROJECT: 913-110 1-605 
CLIENT SAMPLE ID : 70015 
Sampl e Collected : 6/20/07 16 : 30 
Sample Receipt 6/27/07 
Date of Report 7/30/07 

Determination Result Units 

ALKALINITY <1 . 0 mg CaCO3/L 
CO3 , CaCO3 <1 . 0 mg CaCO3/L 
HCO3, CaCO3 <1. 0 mg CaCO3/L 
TDS <10 mg/L 
Chloride <0 . 20 mg/L 
Fluor·de <0 . 10 mg/L 
Ammonia as N <0 . 03 mg/L 
NO2+NO3-N <0.020 mg/L 
Phosphorus-Total 0.040 mg/L 
Sulfate, SO4 <0.30 mg/L 

Calc'l'DS : <10 TDS/Cond : 
TDS/CalcTDS : CalcTDS/Cond : 

83837- 0929 • 

Dilution 

CATION SUM : 
ANION SUM : 

q 

Cert ificate: WA C1268 
Phone: (208)784-1 258 • Fax: (208)783- 0891 

SVL JOB : 1 3 0 1 3 7 
SAMPLE : 584242 

Matrix: WATERG 

Method Anal yzed 

2320B 6/28/07 
2320B 6/28/07 
2320B 6/28/07 
2540C 6/28/07 
300. 0 7/14/07 
300.0 7/14/07 
350 _ 1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300 . 0 7/14/07 

0.00meq/L BALANCE 
0.00meq/L N/A % 

COC IDENTIFICATION (PREFIX OF 6) DOES NOT AGREE WITB SAMPLE LABEL 
(PREFIX OF 7) . 
SAMPLES RECEIVED AND ANALYZED PAST HOLDING TIME FOR TDS 

Reviewed By: ~ . Date ~woA1 
-------------~-"-,l"il'=~;.<>,1!6,,.,<"""""'91'"'------- 7/30/07 8:46 

AZ: AZ0538 CA : CERT NO. 2080 CO: CERT NO. ID00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U.S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. __ _ 
Lab Code: SILVER Case-No: 
Matrix (soil/water): WATER 
Level (low/med) : LOW 
% Solids: 0-:0 

Contract: 
SAS No: 

W584 242 

SDG No: 1301 3/ 
Lab Sample ID: W5842~4=2-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No. 

7440 -43-9 
7440- 70-2 
7439-95-4 
7439-96-5 
7440-09-7 
7782 - 49-2 
7440 - 23-5 
7440 - 62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After: COLORLESS 

Analyte Concentration C 

Cadmium 0 . 20 u 
Calcium-- 49.4 
Magnesium_ 52.0 B 
Manganese 0.90 u 
Potassium- 56.0 u 
Selenium - 3 .o ~~ .,B' 
Sodium -
~ ~ Vanadi~ u 

Zinc 2 . 1 u 
Molyoaenum 1 . 7 u 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clar ity After: 

Q M 

p 
:r- p-

-p 
p-
p-

U. PM 
J.1_ p 

p-
p-
p-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Te xture: 
Artifacts: 

Comments: 
CLIENT rn: 7 o o 1 s ____ R~ E~P_.,i/\.,,._,,_~~I .... Vl.,_,.8="...._r-._1-~B.,,.,~~G~E::....,.,..,,6~·;.,.._ _____ _ 

FORM I - IN 



/0 

SVL ANALYTICAL, INC. Certificate: WA C1268 
One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784-1258 ■ Fax : (~08)783-0891 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913-1101 - 605 
CLIENT SAMPLE ID: 70016 
Sample Collected : 6/20/07 17:30 
Sample Receipt 6/27/07 
Date of Report 7/30/07 

Determination Result Units 

ALKALINITY 453 mg CaCO3/L 
CO3, CaCO3 <1 . 0 mg CaCO3/L 
HCO3, CaCO3 453 mg CaCO3 /L 
TDS 1560 mg/L 
Chloride 128 mg/L 
Fl uoride 3 .09 rng/L 
Ammonia as N 0.04 mg/L 
NO2+NO3 - N 8.80 mg/L 
Phosphorus-Total 0.400 mg/L 
Sulfate, SO4 553 . mg/L 

Cal cTDS : 965 TDS/Cond : 
TDS/Cal cTDS : 1 . 6 CalcTDS/Cond : 

Dilution 

25 
5 

2 

25 

CATION SUM : 
ANION SUM: 

SVL JOB: 130137 
SAMPLE: 584243 

Matrix: WATERG 

Method Analyzed 

2320B 6/28/07 
2320B 6/28/07 
2320B 6/28/07 
2540C 6/28/07 
300.0 7/14/07 
300.0 7/14/07 
350. 1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300.0 7/14/07 

0 . 00meq/L BALANCE 
24 .96meq/L N/A % 

COC IDENTIFI CATION (PREFIX OF 6) DOES NOT AGREE WITH SAMPLE LABEL 
(PREFIX OF 7). 
SAMPLES RECEIVED AND ANALYZED PAST 

Reviewed By =--------~~~~~~1,:::::... ______ Da te t:>7/tt?/47 
7 /3r/iiJi 8: 46 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. !000019 1D: !D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U. S . EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. 
Lab Code : SILVER Case-No : ---
Matrix (soil/water) : WATER 
Level (low/med) : LOW 
% Solids: 0--:0 

Contract : 
SAS No: 

W584243 

SDG No: 1 301 3 7 
Lab Sample ID: W5842~4=3-
Date Received: 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439-95 - 4 
7439-96-5 
7440-09-7 
7782 - 49-2 
7440-23-5 
7440-62-2 
7440-66-6 
7439 - 98 - 7 --

Color Before : COLORLESS 
Color After: COLORLESS 

Analyte Concentration C 

Cadmium 9 . 5 -
Calcium-- 185000 -
Magnesium_ 137000 -
Manganese 14 . 7 -
Potassium- 26300 -
Selenium - 1 37 -
Sodium - 106000 -
Vanadi~ 8 .4 -
Zinc - 172 -
Molybdenum 69 . 1 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : -

Q 

-:r+ 

M 

p 
p-
p-
-p 
-p 

PM 
p 
p-

-p 
-p -

-
-
-
-
-
-
-
-
-
-
-
-

Texture : 
.Artifacts: 

Comments : 
CLIENT ID: 7001 6 ____ ...._R-'--'E"--'P~U\~ ~=-1-1M...,..fi<::..1.N..x..:C...__.8'-""t1'---'-6~£ ...... ttlh~""'=---------

FORM I - IN 



SVL ANALYTI CAL, INC. 
One Government Gulch P. O. Box 929 • Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913- 1101-605 
CLIENT SAMPLE ID : 70017 
Sample Collected : 6/20/07 17 : 45 
Sample Receipt 6/27/07 
Date of Report 7/30/07 

Determination Result Units 

ALKALINITY 472 mg CaCO3/L 
CO3, CaCO3 < 1 . 0 mg CaCO3/L 
HCO3, CaCO3 472 mg CaCO3/L 
TDS 1490 rng/L 
Chloride 120 rng/L 
Fluoride 2.94 mg/L 
Ammonia as N <0.03 mg/L 
N02+NO3-N 9.22 mg/L 
Phosphorus-Total 0.330 mg/L 
Sulfate, SO4 509 mg/L 

CalcTDS: 924 TDS/Cond: 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond : 

Dilution 

25 
5 

2 

25 

CATION 
ANION 

• 

SUM: 
SUM: 

i ' 
Certificate: WA C1268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB : 130137 
SAMPLE : 584244 

Matrix : WATERG 

Method Analyzed 

2320B 6/28/07 
2320B 6/28/07 
2320B 6/28/07 
2540C 6/28/07 
300 . 0 7/14/07 
300.0 7/14/07 
350 . 1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300 . 0 7/14/07 

0.00rneq/L BALANCE 
24 . 22meq/L N/A % 

COC IDENTIFICATION (PREFIX OF 6} DOES NOT AGREE WITH SAMPLE LABEL 
(PREFIX OF 7). 
SAMPLES RECEIVED AND ANALYZED PAST HOLDIN~G TI~ FZOR T s. 

Reviewed By: ~-~ Date tJ7;&~#7 
---- ----------'r-"'--=+....a.-""""-="-,,F'----- 7/ 30/07 8:46 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. !D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U.S . EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

La b Name: SVL ANALYTICAL INC. __ _ 
Lab Code : SILVER Case-No: 
Mat r i x (soi l/water) : WATER 
Level (low/med): LOW 
% Solids: 0--:-0 

Contract: 
SAS No: 

W58424 4 

SDG No: 130137 
Lab Sample ID : W5842~4~4-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440 - 43 - 9 
7440 - 70-2 
7439-95-4 
7439-96- 5 
7440-09-7 
7782-49-2 
7440-23-5 
7440 - 62 -2 
7440- 66-6 
7439-98 -7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Analyte Concentration C 

Cadmium 1 7. 4 -
Calcium-- 167000 -
Magnesium_ 137000 -
Manganese 0.90 u 
Potassium- 24200 
Selenium - 136 -
Sodium - 98800 -
Vanadi~ 1 5 . 1 -
Zinc - 231 -
Molybaenum 75.7 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After: 

Q M 

p 
-p 
-p 

p-
p-
PM 
p 

T+ -p 
p-
p-
-

-
-
-
-
-
-
-
-
-

Texture : 
Artif acts: 

Comments : 
cLIENT ro : 7001 7 ____ R~ Ecc.....a-PLA"-'-"=e=£"-'-MJ._,=wi:~- --.8 ....... ~--L->G_f::."""'--'S'f!Po--------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch • P.O. Box 929 • Kellogg, Idaho 83837- 0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1101-605 
CLIENT SAMPLE ID : 70018 
Sample Collected : 6/20/07 18:00 
Sample Receipt 6/27/07 
Date of Report 7/30/07 

Determination Result Units 

ALKALINITY 885 mg CaCO3/L 
CO3, CaCO3 < 1 . 0 mg CaCO3/L 
HCO3, CaCO3 885 mg CaCO3/L 
TDS 972 mg/L 
Chloride 13 . 8 rng/L 
Fluoride 0 . 27 mg/L 
Ammonia as N 0 . 06 mg/L 
NO2+NO3-N 1 . 32 mg/L 
Phosphorus-Total 0 . 180 mg/L 
Sulfate, 804 59 . 9 mg/L 

CalcTDS : 606 TDS/Cond : 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond : 

Dilution 

2 

2 

CATION 
ANION 

• 

SUM : 
SUM : 

Certificate: WA C1268 
Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB: 130137 
SAMPLE : 584245 

Matrix: WATERG 

Method Analyzed 

2320B 7/30/07 
2320B 7/30/07 
2320B 7/30/07 
2540C 6/28/07 
300 . 0 7/14/07 
300 . 0 7/14/07 
350 . 1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300 . 0 7/14/07 

O. 00meq/L BALANCE 
19 . 43meq/L N/A % 

COC IDENTIFICATION (PREFIX OF 6) DOES NOT AGREE WITH SAMPLE LABEL 
(PREFIX OF 7) . 
SAMPLES RECEIVED AND ANALYZED PAST HOLDING TIME FOR TDS . 
SAMPLE ANALYZED PAST HOLDING TIME FOR ALKALINITY . 

Reviewed By : ____ ________ _.!c~~~~ ~ ~----·Date o7b/47 
7 /30/07 8: 46 

NV: CERT. 1019 WA: C1268 AZ: AZ0538 CA: CERT NO. 



U. S . EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . 
Lab Code: SILVER Case-No : ---
Matrix (soi l/wat er) : WATER 
Level (low/med) : LOW 
% Solids : 0--:0 

Contract : 
SAS No : 

W584245 

SDG No : 130137 
Lab Sample ID : W5842~4~5-
Date Recei ved : 06/27/07 

Concentration Units (ug/L or mg/kg dry wei ght) : UG/L_ 

CAS No . 

7440-43-9 
7440 - 70-2 
7439-95- 4 
7439 - 96 - 5 
7440 - 09 - 7 
7782-49-2 
7440-23-5 
7440-62 - 2 
7 440-66-6 
7439-98- 7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 2 . 5 
Calci um-- 119000 
Magnesium_ 13600 0 
Manganese 19 . 0 
Potass i um- 1 0700 
Sel eni um 11 . 2 
Sodium 40000 
Vanadi~ S:tO _A.--:--6' -
Zinc 40.9 
Molybdenu m 16 . 9 

Clarity Before : CLEAR 
Clarity After : 

Q M 

p 
p-
p 

-p 
p-

:r-+ PM 
p 

u p-
p-
-p 

Texture : 
Artifacts : 

CLIENT ID : 70018 Rf:.~L:A,CEMEAl'f"" ?AGE At!J --L.....:....:...~~.......,,.__,_----f-+.µ """"'· """"":,_,,,,,.711Pr~6-----

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch • P.O. Box 929 • Kellogg , Idaho 

CLIENT . GOLDER ASSOCIATES . 
PROJECT : 913-110 1- 605 
CLIENT SAMPLE I D: 70019 
Sample Collected: 6/21/07 8 : 40 
Sample Receipt 6/27/07 
Date of Report 7/30/07 

Determination Result Units 

ALKALINITY 370 mg CaC03/L 
CO3, CaCO3 < 1 . 0 mg CaCO3/L 
HCO3, CaCO3 370 mg CaCO3/L 
TDS 1450 mg/L 
Chloride 99.3 rng/L 
Fluoride 2.05 mg/L 
Ammonia as N <0.03 mg/L 
NO2+N03 - N 10 . 5 mg/ L 
Phosphorus-Total 0 . 22 0 mg/L 
Su fate, S04 552 . mg/L 

Ca cTDS: 886 TDS/Cond: 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond : 

83837-0929 • 

Dilution 

2-€ 
5 

~?; 

1 0 

25 

- CATION SUM: 
ANION SUM : 

Certificate : WA C1268 
Phone: (208)784-1 258 ■ Fax: (208)783-0891 

SVL JOB : 130137 
SAMPLE : 584246 

Matrix: WATERG 

Method Analyzed 

2320B 7 /30/07 
2320B 7 /30/07 
2320B 7 /30/07 
2540C 6/28/07 
300. D 7/14/07 
300.0 7/14/07 
350 . 1 7/02/07 
353 .2 7/10/07 
4500PE 7 /11/07 
300 .0 7/14/07 

0.00meq/L BALANCE 
22.SSmeq/L N/A % 

COC IDENTIFICATION (PREFIX OF 6) DOES NOT AGREE WITH SAMPLE LABEL 
(PREFIX OF 7). 
SAMPLES ANALYZED PAST HOLDING TIME FOR TDS. 
SAMPLE ANALYZED PAST HOLDI NG TIME 

FOR A~LKALINI4TY _ ~¥ _ /. . 1 
Reviewed By : ~~~ Datec;7/.?4p7 ____ _________ ...,_.._.,......-=-----~~---- 7J3<fto1 8:46 

AZ : AZ0538 CA: CERT NO. 2080 CO : CERT NO. ID00019 ID: ID00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U.S . EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. 
Lab Code: SILVER Case-No: ---
Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids : 0-:-0 

Contract: 
SAS No: 

W584246 

SDG No : 130137 
Lab Sample ID : W5842~4-6-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440 - 43 - 9 
7440-70-2 
7439 - 95-4 
7439-96-5 
7440-09-7 
7782-49-2 
7440-23-5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Analyte Concentration C 

Cadmium 6.8 -
Calcium-- 191000 -
Magnesium 119000 -
Manganese 0 . 90 u 
Potassium- 19700 
Selenium - 84 . 7 -
Sodium - 85000 -
Vanadi~ 5 . 8 -
Zinc - 84.8 -
Molybdenum 53 . 7 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: 

Q M 

p 
p-
p-
p-
p-
PM 
p 

T+ p 
-p 

p-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

Texture : 
Artifacts: 

Comments : ~ 

c1IENT ID = 1 o o, 9 ___ ,~ ,E~P-L-A'-"-'o--"e~t:.,__._M~Ecl:r=--,___.._A_va~6.__E~ffi,~i----- --

FORM I - IN 



SVL ANALYTICAL, INC. 
b 

Certificate: WA C1268 
One Government Gulch • P.O. Box 929 • Kellogg, Idaho 83837-0929 • Phone: (208)784-1258 • Fax: (208)783- 0891 

CLIENT: GOLDER ASSOCIATES 
PROJECT : 913 - 11 01-605 
CLIENT SAMPLE ID : 70020 
Sample Collected: 6/21/07 8:45 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result ~ Uni ts 

ALKALINITY 379 r mg CaCO3/L 
CO3 , CaCO3 <1 . 0 u::r mg CaCO3/L 
HCO3, CaCO3 379 --;r mg CaCO3/L 
TDS 1440 :r- mg/L 
Chloride 1 01 . :jmg/L 
Fluoride 3.09 :rmg/L 
Ammonia as N <0.03 mg/L 
NO2+N03-N 11 . 4 mg/L 
Phosphorus- Total 0.210 mg/L 
Sulfate, SO4 558 J mg/L 

CalcTDS : 901 TDS/Cond : 
TDS/CalcTDS : l . 6 CalcTDS/Cond: 

Dilution Method 

2320B 
2320B 
2320B 
2540C 

25 300 . 0 
300 . 0 
350. 'i 

10 353.2 
4500PE 

25 300 . 0 

CATION SUM: 0.00meq/L 
ANION SUM: 23.02meq/L 

SVL JOB : 130135 
SAMPLE: 584193 

Matrix : WATERG 

Anal yzed 

7/02/07 
7/02/07 
7/02/07 
6/28/07 
7/10/07 
7/ 10/07 
6/29/07 
7/06/07 
7/03/07 
7/10/07 

BALANCE 
N/A % 

Reviewed By: ~ Date ~~/
10 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 IO: 1000019 MT: CERT. 0027 NV: CERT. 1019 WA: C1268 



U.-S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. Contract: 
Lab Code: SILVER Case-No: --- SAS No: 

__ J7 
CLIENT SAMPLE NO. 

W584193 

SDG No : 1 3 0 1 3 5 
Matrix (soil/water): WATER 
Level (low/med): LOW 

Lab Sample ID: W5841=9=3-
Date Received : 06/27/07 

% Solids: 0-:-0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7440-43-9 
7440-70-2 
7439-95-4 
7439-96-5 
7440 - 09 - 7 
7782-49 - 2 
7440-23-5 
7440- 62-2 
7440- 66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Cadmium 5.2 -
Calcium-- 185000 

-

Magnesium 113000 -
Manganese- 0 . 70 

-u 
Potassium- 18900 
Selenium - 79.8 -

Sodium - 80800 -
Vanadi~ 6 . 6 -
Zinc - 87.3 -
Molybdenum 62 . 2 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

Q M 

-p 
T- p-

p-
p 
p 
PM 
p 
p-
p-
p-

Texture : 
Artif acts: 

CLIENT ID: 70020 _________________________ _ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch • P.O. Box 929 • Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1101-605 
CLIENT SAMPLE ID : 70021 
Sample Collected : 6/21/07 9 : 25 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result g?., Units 

ALKALINITY 488 :r mg CaCO3/L 
CO3 , CaCO3 <1 . 0 Lef mg CaCO3/L 
HCO3, CaCO3 488 ·::r mg CaCO3/L 
TDS 1500 T mg/L 
Chloride 115. j'mg/L 
Fluoride 3. 34 j'mg/L 
Ammonia as N <0 . 03 mg/L 
NO2+NO3- N 9 . 56 mg/L 
Phosphorus-Total 0 . 330 mg/L 
Sulfate , SO4 527 j'mg/L 

CalcTDS : 947 TDS/Cond : 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond : 

Dilution 

25 

1 0 

25 

CATION 
ANION 

SUM: 
SUM : 

- lv 
Certificate: WA Cl26E 

Phone: (208)784-1258 • Fax: (208)783-089' 

SVL JOB : 130135 
SAMPLE : 584194 

Matrix : WATERG 

Method Analyzed 

2320B 7/02/07 
2320B 7/02/07 
2320B 7/02/07 
2540C 6/ 28/07 
300.0 7/10/07 
300.0 7/10/07 
350 . 1 6/29/07 
353.2 7/06/07 
4 500PE 7/03/07 
300 .0 7/10/07 

0.00meq/L BALANCE 
24 . 8 1meq/L N/A % 

Reviewed By: ~i1~ Date /'7@~/47 -------- - ---~~"""'"r--'-~~---- a/os;o~ 15:10 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CER . 0027 NV: CERT. 1D19 WA: C1268 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. Contract : 
Lab Code: SILVER Case-No: --- SAS No: 

;}E 
CLIENT SAMPLE NO. 

W584194 

SDG No : 1 3 0 1 3 5 
Matrix (soil/water): WATER 
Level (low/med): LOW 

Lab Sample ID: W5841=9~4-
Date Recei ved : 06/27/07 

% Solids: o--=--o 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440 - 70 - 2 
7439- 95 - 4 
7439-96 - 5 
7440- 09- 7 
7782-49 - 2 
7440 - 23 - 5 
7440- 62- 2 
7440-66-6 
7439-98-7 -

Color Before: COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT I D: 70021 

Analyte Concentration C 

Cadmium 9.3 -

Calcium-- 1 50000 -

Magnesium 137000 -

Manganese 0 . 70 u 
Potassium- 25800 
Selenium - 125 -
Sodium 

-
99400 -

Vanadi~ 12 . 8 -

Zinc - 1 66 -
Molybdenum 66.2 --

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Cl ar i ty After: CLEAR-

Q M 

p 
p-
-p 
-p 

p-
PM 
p -p -p 
p-

-
-
-
-
-
-
-
-
-
-
-

Texture: 
Artifacts: 

---- -------------------------

FORM I - IN 



SVL ANALYTI CAL, I NC. 
One Government Gulch P.O. Box 929 • Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1101 - 605 
CLIENT SAMPLE ID: 70022 
Sample Collected : 6/21/07 10:00 
Sample Receipt 6/27/07 
Date of Report 8/06/07 

Dete rmi nation Result Q.. Uni ts 

ALKALINITY 776 T mg CaC03/L 
C03, CaC03 17 .9 T mg CaC03/L 
HC03, CaC03 758 T mg CaC03/L 
TDS 1020 -:1' mg/L 
Chloride 32 . 2 ";r mg/L 
Fluoride 4.17 ,Tmg/L 
Ammonia as N 1. 48 mg/L 
N02+N03 - N 4.63 mg/L 
Phosphorus-Total 0.460 mg/L 
Sulfate , S04 148 T mg/L 

CalcTDS : 654 TDS/Cond : 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond : 

Dilution 

1 0 

10 

CATION 
ANION 

SUM : 
SUM: 

-Certificate: WA C1268 
Phone: (208)784-1258 • Fax: (208)783-0891 

Method 

2320B 
2320B 
2320B 
2540C 
300 . 0 
300.0 
350 . 1 
353.2 
4500PE 
300 . 0 

O. OOmeq/L 
20.04meq/L 

SVL JOB: 130135 
SAMPLE : 584195 

Matrix : WATERG 

Analyzed 

7/02/07 
7 /02/07 
7/02/07 
6/28/07 
7/10/07 
7/10/07 
6/29/07 
7/06/07 
7/03/07 
7/10/07 

BALANCE 
N/A % 

Reviewed By : Date --------------------- --- ---,-----,------
9/24/07 18:04 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1000019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1019 WA: Cl268 



SVL ANALYTICAL, INC. 
One Government Gulch • P.O. Box 929 Kellogg. Idaho 83837-0929 • 

CL I ENT : GOLDER ASSOCIATES 
PROJECT : 913-1101 - 605 
CLIENT SAMPLE ID : 70022 
Sample Collected : 6/21/07 10 :00 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination 

ALKALINITY 
CO3, CaCO3 
HCO3 , CaC03 
TDS 
Chloride 
Fluoride 
Ammonia as N l .4i 
NO2+NO3 -N 
Phosphorus - Total 
Sulfate, SO4 

CalcTDS : 
TDS/CalcTDS: 

654 
1. 6 

Resu lt 

776 
17 .9 

758 
1020 

.:r mg CaCO3/L 
:r mg CaCO3/L 
:f" mg CaCO3/L 
'..f' mg/L 

32.2 :J"mg/L 
4. 1 7 ::rmg/L 

/ 
_.50.....0-3-- mg /Jt, 

4. 63 m_if/L 
0. 460 ,/49/L 

1 4 8.>..f mg/ L 
,· 

,,'_ 
TDS/Cond: 

CalcT~/Cond: 

/ 

10 

10 

CATION SUM : 
ANION SUM: 

1 
Certificate: WA Cl262 

Phone: (208)784-1258 • Fax: (208)783- 089" 

Method 

2320B 
2320B 
2320B 
2540C 
300.0 
300.0 
350. 1 
353.2 
4500PE 
300 . 0 

0 . 00meq/L 
20 . 04meq/L 

SVL JOB: 1301 35 
SAMPLE: 584195 

Matrix: WATERG 

Analyzed 

7 /02/07 
7 /02/07 
7/02/07 
6/28/07 
7/10/07 
7/10/07 
6/29/07 
7/06/07 
7/03/07 
7/10/07 

BALANCE 
N/A % 

~~ __ , ✓'/ ~ Date ~1;W;i:,o 
20~0/ CO: CERT NO. 1000019 IO: 1000019 MT: CERT. 0027 NV: CERT. 1019 WA: C1268 

Reviewed By: 

AZ : AZ0538 CA: CERT NO . 

_/· 

N t( s <tc;,(\; v-- .11\e.& -{;c_'Y'J, ~ w o.o---b . 
~?-rq-Dt 
II 

I / 



U.S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . Contract: 
Lab Code : SILVER Case-No : --- SAS No: 

- ~9 
CLIENT SAMPLE NO .· 

W584195 

SDG No : 1 301 3 5 
Mat rix (soil/water): WATER 
Level (low/med ) : LOW 

Lab Sample ID : W5841 =9=5-
Date Received: 06/27/07 

% Solids: 0-:-0 

Concentration Units (ug/L or mg/kg dry we ight ): UG/L 

CAS No . 

7440 - 43 -9 
7440-70-2 
7439-95-4 
7439-96-5 
7440-09-7 
7782 - 49-2 
7440 -23-5 
7440-62- 2 
7440 - 66-6 -7439-98-7 -

Color Before : COLORLESS 
Color After: COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 23.4 -
Calcium-- 140000 -
Magnes ium 105000 -
Manganese 786 -

Potassium- 33300 -

Selenium - 105 -

Sodium - 54900 -
Vanadi~ 5 . 7 -
Zinc - 11 8 -
Molyboenum 328 --

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
p-
p-
PM 
p 
p-
p-
-p 

Texture : 
Artifacts: 

CLIENT ID : 70022 ___________________________ _ 

FORM I - IN 



SVL ANALYTICAL, INC. Certificate: WA C1268 
One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784-1258 • Fax: (208)783-0891 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1101-605 
CLIENT SAMPLE ID: 70023 
Sample Collected : 6/21/07 11 : 05 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination 
~ 

Result G) Units 

ALKALINITY 638 T mg CaCO3/L 
CO3, CaCO3 9 . 3 ::r mg CaCO3/L 
HCO3, CaC03 629 T mg CaCO3/L 
TDS 1010 T mg/L 
Chloride 78 . 1 'fmg/L 
Fluoride 2 . 16 T mg/L 
Ammonia as N <0 . 03 mg/L 
NO2+NO3-N 6 . 38 mg/L 
Phosphorus-Total 1 . 68 mg/L 
Sulfate, 804 1 6 1 ::J' mg/ L 

CalcTDS : 630 TDS/Cond : 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond : 

Dilution 

1 0 

1 0 

10 

CATION SUM : 
ANION SUM : 

SVL JOB : 130135 
SAMPLE : 584196 

Matrix: WATERG 

Method Analyzed 

2320B 7/02/07 
2320B 7/02/07 
2320B 7/02/07 
2540C 6/28/07 
300 . 0 7/10/07 
300 . 0 7/ 10/07 
350. 1 6/29/07 
353.2 7/06/07 
4500PE 7/03/07 
300 . 0 7/10/07 

0.00meq/L BALANCE 
18.87meq/L N/A % 

Al: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 ID: 1000019 MT: CERT. 0027 NV: CERT . ID19 



U. S. EPA·- CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. Contract: 
Lab Code: S ILVER Case-No : --- SAS No: 

-30 
CLIENT SAMPLE NO. 

W584 1 96 

SDG No: 1 301 3 5 
Matrix (soil/water} : WATER 
Level (low/med}: LOW 

-=-=- -Lab Sample ID: W584196 
Date Received : 06/27/07 

% Solids: 0"7Y 

Concentration Units (ug/L or mg/kg dry weight} : UG/L 

CAS No . 

7440-43-9 
7440 - 70-2 
7439 - 95-4 
7439-96-5 
7440-09-7 
7782-49- 2 
7440-23- 5 
7440-62 - 2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT ID : 70023 

Analyte Concentration C 

Cadmium 5 1 3 -
Calcium-- 1 58000 -

Magnesium_ 103000 
-

Manganese 0.70 TI 
Potassium- 9880 
Selenium - 56.6 -
Sodium - 57800 

-

Vanadi~ 61 . 0 -
Zinc - 1960 

-

Molybdenum 21 . 6 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
-p 

p-
PM 
p 
p-

-p 
p-
-

-
-
-
-
-
-
-
-
-

Texture : 
Art ifacts: 

------------------------ -----

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch P.O. Box 929 Kellogg , Idaho 83837- 0929 • 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913-1101 -6 05 
CLIENT SAMPLE I D: 70024 
Sample Collected : 6/21/07 11 : 50 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination 
~ 

Result g} Units 

ALKALI NITY 12 0 0 J mg CaCO3/L 
CO3, CaCO3 60.6 :r mg CaCO3/L 
HCO3, CaCO3 1140 ~ mg CaCO3 / L 
TDS 1430 -J mg/ L 
Chlo r ide 125 .Tmg/L 
Fluori de 2 . 39 T mg/L 
Ammonia as N 0 . 23 mg/L 
NO2 NO3 - N <0 .0 20 mg/L 
Phosphorus-Total 1 . 32 mg/L 
Sulfate, SO4 155 Tmg/L 

CalcTDS : 1000 TDS/Cond : 
TDS /CalcTDS: 1 . 4 CalcTDS/Cond: 

Dilution 

2 

1 0 

CATION SUM : 
ANION SUM : 

q 
Certificate : WA C1268 

Phone: (208)784-1258 • Fax : (208)783- 0891 

SVL JOB : 130135 
SAMPLE : 584197 

Matrix: WATERG 

Method Analyzed 

2320B 7 /02/07 
2320B 7/02/07 
2320B 7/02/07 
2540C 6/28/07 
300 . 0 7/ 11 /07 
300.0 7/10/07 
350. 1 6/29/07 
353.2 7/06/07 
4500PE 7/03/07 
300.0 7/10/07 

0.00meq/L BALANCE 
30.88meq/L N/A % 

Reviewed By: ~ ~ Date "j"/4~/p7 -----------~---~--~~--------- 's)o?fen ,s,10 
AZ : AZ0538 CA: CERT NO. 2080 CO : CERT NO. ID00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: Cl268 



U.S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. Contract: 
Lab Code: SILVER Case-No: --- SAS No : 

3\ 
CLIENT SAMPLE NO. 

W584197 

SDG No: 130135 
Matrix (soil/water) : WATER 
Level (low/med): LOW 

Lab Sample ID: W5841=9=7-
Date Received: 06/27/07 

% Solids : 0-:-0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439-95-4 
7439-96 - 5 
7440 - 09-7 
7782-49-2 
7440-23 - 5 
7440-62-2 
7440-66-6 
7439-98- 7 --

Color Before: COLORLESS 
Color After.: COLORLESS 

Comments : 
CLIENT ID: 70024 

Analyte Concentration C 

Cadmium 1 . 5 B 
Calcium- - 58300 
Magnesium_ 274000 -
Manganese 2550 -

Potassium- 19800 
-

Selenium - 2.4 B 
Sodium - 77700 
Vanadi~ 2 . 5 B 
Zinc - 31 . 6 
Molybdenum 44.0 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
p-

-p 
PM 
p 
p-
p-
p-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Texture : 
Artifacts : 

- ------------------------ ----

FORM I - IN 



SVL ANALYTICAL , INC . 
One Government Gulch • P. O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 - 1101 - 605 
CLIENT SAMPLE ID: 70025 
Sample Collected: 6/21 /07 12 : 30 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result @ Units ,_..-

ALKALINITY 1190 J mg CaCO3/L 
CO3, CaCO3 16 . 9 r mg CaCO3/L 
HCO3, CaCO3 1180 ::r mg CaCO3/L 
TDS 1140 :r mg/L 
Chloride 1 5 . 3 ::fmg/L 
Fluoride 0 . 19 T mg/L 
Ammonia as N 0.35 mg/L 
NO2+NO3 - N <0 . 020 rng/L 
Phosphorus-Total 0 . 470 mg/L 
Sulfate, SO4 60. 7 'jmg/L 

CalcTDS: 792 TDS/Cond : 
TDS/CalcTDS: 1 . 4 CalcTDS/Cond : 

Dilution 

2 

2 

CATION SUM : 
ANION SUM: 

\D 
Certificate: WA C1268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB : 1 3 0 1 3 5 
SAMPLE : 584198 

Matrix : WATERG 

Method Analyzed 

2320B 7/02/07 
2320B 7/02/07 
2320B 7/02/07 
2540C 6/28/07 
300.0 7/10/07 
300 . 0 7/10/07 
350 . 1 6/29/07 
353 . 2 7/06/07 
4500PE 7/03/07 
300 . 0 7/ 10/07 

0.O0meq/L BALANCE 
25 . 53meq/L N/A % 

Reviewed By : _____________ ~..,,_,,.~~-_...~'-"~ =,._ _____ Date.~~~ ;,L.!::~ 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 1D:roooo:~ 0027 NV: CERT. ID19 WA: C1268 



U. S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

La b Name : SVL ANALYTICAL INC. Contract : 
Lab Code : SILVER Case No : --- SAS No : 

3~d--
CLIENT SAMPLE NO . 

1- -------
1 

iW584198 
I SDG N~o-: -~1=3=0~1=3=5- --

Matrix (soil/water) : WATER 
Lev e l ( low/med) : LOW 

Lab Sample ID: W584198 
Date Recei ved: 06/27/07 

% Solids : 0-:-0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439-95- 4 
7439- 96-5 
7440- 09- 7 
7782-49-2 
7440-23- 5 
7440-62-2 
7440 - 66-6 
7439-98 - 7 --

Co l o r Before : COLORLESS 
Colo r After: COLORLESS 

Comments: 

Analyte Concentration C 

Cadmium 0 . 60 u 
Calcium- - 107000 
Magnesium 205000 -
Manganese 400 -
Potassium- 18900 -
Sel enium -

0 .20 B 
Sodium - 43200 
Vanadiu:m- 1 . 2 B 
Zinc - 3 .0 u 
Molybdenum 1 5. 0 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After : CLEAR-

Q M 

p 
p-
p-
p-
p-
PM 
p 

-p 
p-
-p 
-

-
-
-
-
-
-

-

Texture : 
Art i facts : 

CLIENT ID : 70025 _ ___ __________ _____________ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch P.O. Box 929 Kellogg, Idaho 83837-0929 ■ 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913- 1101-605 
CLIENT SAMPLE ID : 70026 
Sample Collected: 6/21/07 14 : 00 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result ,9.- Units 

ALKALINITY 409 ::, mg CaCO3/L 
CO3, CaCO3 26 . 6 ;r mg CaCO3 / L 
HC03, CaCO3 382 J mg CaCO3/L 
TDS 633 T mg/L 
Chloride 39 . 4 ::rmg/L 
Fluoride 0. 35 :nng/L 
Ammonia as N 3 . 47 mg/L 
NO2+NO3 -N 4.43 mg/L 
Phosphorus- Total 0 . 050 mg/L 
Sulfate, SO4 109:rmg/L 

CalcTDS : 398 TDS/Cond: 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond : 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1000019 

Dilution 

5 

2 

5 

CATI ON SUM : 
ANION SUM: 

)l 
Certificate: WA C1268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB : 130135 
SAMPLE : 584199 

Matrix: WATERG 

Method Analyzed 

2320B 7 /02/07 
2320B 7 /02/07 
2320B 7/02/07 
2540C 6/28/07 
300.0 7/10/07 
300 . 0 7/10/07 
350 . 1 6/29/07 
353.2 7/06/07 
4500PE 7 /03./07 
300 . 0 7/10/07 

0.00meq/L BALANCE 
11 .89meq/L N/A % 



U. S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . Contract: 
Lab Code: SILVER Case-No: --- SAS No: 

- 3 ·3 
CLIENT SAMPLE NO. 

lw584199 

SDG No: 130135 
Matr ix (soi l/water) : WATER 
Level (l ow/ med) : LOW 

Lab Sample ID : W5841=9=9-
Date Received: 06/27/07 

% Solids: 0-:0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439-95 - 4 
7439-96 - 5 
7440-09-7 
7782-49 - 2 
7440-23 - 5 
7440-62- 2 
7440- 66-6 
7439 - 98-7 --

Co l o r Be f ore: COLORLESS 
Color After : COLORLESS 

Comments: 

Analyte Concentration C 

Cadmium 0 . 60 TI 
Calcium- - 1 00000 
Magnesium_ 38900 -
Manganese 0.70 TI 
Potassium- 7570 
Selenium - 0 . 60 B 
Sodium - 74900 
Vanadi~ 2.3 B 
Zinc - 3.0 u 
Molybdenum 1 3 . 1 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
p-
p-
PM 
p 
p-

-p 
p-

-
-
-
-
-
-
-
-
-

Texture : 
Artifacts : 

CLIENT ID : 70026 __________ ________________ _ 

FORM I - IN 



SVL ANALYT I CAL, I NC. Certificate: WA C1268 
One Government Gulch • P.O. Box 929 • Kellogg, Idaho 83837-0929 • Phone: (208)784- 1258 • Fax: (208)783- 0891 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1 101-605 
CLI ENT SAMPLE ID: 70027 
Sample Collected : 6/21/0 7 14 : 05 
Sample Receipt : 6/27/07 
Date of Report 8/06/07 

Determination Result 0,~ni ts 

ALKALINITY 398 r mg CaCO3/L 
CO3, CaCO3 22. 5 -;r mg CaCO3/L 
HCO3, CaCO3 376 T mg CaCO3/L 
TDS 628 ::r mg/L 
Chloride 39 . 3 'jlng/L 
Fluoride o. 36Tmg/L 
Ammonia as N 3.28 mg/L 
NO2+N03-N 4 . 36 mg/L 
Phosphorus-Total 0.050 mg/L 
sulfate , S04 109 T mg/L 

CalcTDS : 392 TDS/Cond : 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond : 

Dilution Method 

2320B 
2320B 
2320B 
2540C 

5 300 . 0 
300 . 0 

2 350. 1 
353.2 
4 500PE 

5 30 0 . 0 

CATION SUM : 0 . 00meq/L 
ANION S_UM : 11 . 67meq / L 

SVL JOB : 130135 
SAMPLE : 584200 

Matrix : WATERG 

Analyzed 

7/02/07 
7 /02/07 
7/02/07 
6/28/07 
7/10/07 
7/ 10/07 
6/29/07 
7/06/07 
7/03/07 
7/10/07 

BALANCE 
N/ A % 

Reviewed By : _ _ ________ _____ _________ Date __ ......,.... __ 
9/ 24/07 18:04 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO . ! D00019 ID: 1000019 MT : CERT. 0027 NV: CERT. I D1 9 WA : C1268 



SVL ANALYTICAL, INC. 
One Government Gulch • P. O. Box 929 • Kellogg, Idaho 83837-0929 • 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913- 11 01-605 
CLIENT SAMPLE ID : 70027 
Sample Col lected : 6/21/07 14 : 05 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determinat i on 

ALKALINITY 
CO3, CaCO3 
HCO3, CaCO3 
TDS 
Chloride 
Fluoride 
Ammonia as N 
NO2+NO3 - N 
Phosph orus-Total 
Sulfate , SO4 

Result 

398 
22 . 5 

376 
628 

Units 

T mg CaCO3/L 
::r mg CaCO3/L 
:r mg CaCO3/L 
T mg/L 

39. 3 :f mg/L 
0 . 36 ·r mg/L 

3 . 3 mg/L 
4 . 36 mg/L 
0 . 050 mg/ 

109T mg L 

CalcTDS : 
TDS/CalcTDS: 

392 TDS/Con : 
1 . 6 CalcTDS/Co a : 

Reviewed By : / 
/ 

5 

20 

5 

CATION SUM : 
ANION SUM: 

"Certificate: WA C1268 
Phone: (208)784-1258 • Fax: (208)783-0891 

SVL JOB : 1 301 35 
SAMPLE : 584200 

Matrix : WATERG 

Method Anal yzed 

2320B 
2320B 
2320B 
2540C 
300 . 0 
300 . 0 
350 . 1 
353 . 2 
4500PE 
300 . 0 

7/02/07 
7/02/07 
7 /02/07 
6/28/07 
7/10/07 
7/10/07 
6/29/07 
7/06/07 
7/03/07 
7/10/07 

0 . 00meq/L BALANCE 
11 . 67meq/L N/A % 

AZ: AZ0538 CA: CERT NO. 2080 CO: r NO. !D00019 I D: !D00019 MT: CERT. 0027 NV: CERT. 1D79 WA: C7268 

// 

I 
I 

L 



U.S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. Contract : 
Lab Code: SILVER Case- No : --- SAS No: 

-~L\ 
CLIENT SAMPLE NO . 

W584200 

SDG No : 130135 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 

Lab Sample ID : W5842~0~0--
Date Received: 06/27/07 

% Solids: 0-:-0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No . 

7440-43-9 
7440-70-2 
7439-95-4 
7439-96-5 
7440 - 09-7 
7782-49-2 
7440 - 23-5 
7440-62-2 
7440-66-6 
7439-98-7--

Color Before : COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Cadmium O. EJO u 
Calcium-- 98000 
Magnesium 38100 
Manganese 0.70 u 
Potassium- 7470 
Selenium 0 . 62 B 
Sodium 72500 
Vanadi~ 2 . 7 B 
Zinc 3 . 0 u 
Molybdenum 13 . 5 

Clarity Before: CLEAR 
Clarity After : CLEAR-

Q M 

p 
p-
p-
p-
p-
PM 
p 
p-
p-
p 

Texture : 
Artifacts : 

CLIENT ID : 70027 __________________________ _ 

FORM I - IN 



l-~ 
SVL ANALYTICAL , INC. C-ertificate: WA Cl268 
One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784-1258 ■ Fax: (208)783-0891 

CLIENT: GOLDER ASSOCIATES 
PROJECT: 913-1101 - 605 
CLIENT SAMPLE ID : 70028 
Sample Collected: 6/21/07 14:40 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Deter mination Result @. Units 

ALKALINITY 398 -;r mg CaCO3/L 
CO3 , CaCO3 34 . 2 J mg CaC03/L 
HCO3, CaCO3 364 :f" mg CaCO3/L 
TDS 572 :r mg/L 
Chloride 35. 6 T mg/L 
Fluoride 0 . 45 Tmg/L 
Ammonia as N 9.8 mg/L 
NO2+NO3-N 6 . 57 mg/L 
Phosphorus-Total 0.640 mg/L 
Sulfate, SO4 102Jmg/L 

CalcTDS : 384 TDS/Cond: 
TDS/CalcTDS: 1 . 5 CalcTDS/Cond : 

Dilution Method 

2320B 
2320B 
2320B 
2540C 

5 300 . 0 
300.0 

1 0 350.1 
10 353 . 2 

4500PE 
5 300 . 0 

CATION SUM : 0.00meq/L 
ANI ON SUM : 11 . 57meq/L 

SVL JOB : 130135 
SAMPLE: 584201 

Matrix: WATERG 

Analyzed 

7/02/07 
7/02/07 
7/02/07 
6/28/07 
7/10/07 
7/10/07 
6/29/07 
7/06/07 
7/03/07 
7/10/07 

BALANCE 
N/A % 

SAMPLE ID TIME READS 14 41 FOR HN03 BOTTL~ .. 4 
Reviewed By : ~ Date %J&f 7 

8 05/ 7 15:10 
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. TD00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: Cl268 



U. S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . Contract: 
Lab Code: SILVER Case-No: --- SAS No: 

3:S 
CLIENT SAMPLE NO. 

W584201 

SDG No: 1 301 3 5 
Matrix (soil/water): WATER 
Level ( low/med) : LOW 

Lab Sample ID : W5842=0~1-
Date Received : 06/27/07 

% Solids : 0--:-0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No . 

7440-43 - 9 
7440-70 - 2 
7439-95-4 
7439 - 96-5 
7440-09-7 
7782-49-2 
7440-23-5 
7440-62-2 
7440-66- 6 
7439-98-7 --

Color Before : COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT ID : 70028 

Analyte Concentration C 

Cadmium 0 . 60 u 
Calcium-- 102000 
Magnesium 39000 -

Manganese 44.6 -
Potassium- 7660 -
Selenium - 0.97 B 
Sodium - 54100 
Vanadi~ 741 -
Zinc - 3.5 B 
Molybdenum 512 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Bef ore: CLEAR 
Clarity After : CLEAR-

Q M 
-p 
p-
p-
p-
p-
PM 
p 
p-
p-
-p 
-

-
-
-
-
-
-

Texture: 
Artifacts: 

------- - ---------------------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Gover nment Gulch • P.O. Box 929 • Kel logg, Idaho 83837-0929 ■ 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 - 1101 - 605 
CLIENT SAMPLE ID : 70030 
Sample Collected : 6/21/07 17 : 20 
Samp le Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Q._. Units 

ALKALINITY 424 J mg CaCO3/L 
CO3, CaCO3 39 . 4 :r mg CaCO3/L 
HCO3, CaCO3 385 J mg CaCO3/L 
TDS 498 J mg/L 
Chloride 18 . 9 :Tmg/L 
Fluoride 0 . 35 7 mg/L 
Ammoni a as N <0 . 03 mg/L 
NO2+NO3- N 2 . 78 mg/L 
Phosphorus- Total 0 . 190 mg/L 
Sulfate, SO4 39 . 5T mg/L 

CalcTDS : 3 16 TDS/Cond : 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond : 

Dilution 

2 

CATION SUM : 
ANION SUM: 

Reviewed By : ~~ 

- \~ 
Certificate: WA C1268 

Phone: (208)784-1258 • Fax: (208)783-0891 

Method 

2320B 
2320B 
2320B 
2540C 
300 . 0 
300 . 0 
350 . 1 
353.2 
4500PE 
300 . 0 

0 . 00meq/L 
10.0Smeq/L 

SVL JOB : 130135 
SAMPLE : 584202 

Matrix: WATERG 

Analyzed 

7/02/07 
7/02/07 
7/02/07 
6/28/07 
7/10/0 7 
7/10/07 
6/29/07 
7/06/07 
7/03/07 
7/1 0/07 

BALANCE 
N/A % 

Date tff&J?,./42 
i1;os;o1 1s, 10 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. !D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C7268 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . Contract: 
Lab Code : SILVER Case-No : --- SAS No: 

- 2)~ 
CLIENT SAMPLE NO. 

W584202 

SDG No : 130135 
Matrix (soil/water): WATER 
Level (low/med): LOW 

Lab Sample ID : W5842~0=2- 
Date Received: 06/27/07 

% Solids : 0~ 

Concentration Units (ug/L or mg/kg dry wei ght) : UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439-95 - 4 
7439-96 - 5 
7440-09 - 7 
7782-49-2 
7440-23-5 
74 40 -62- 2 
7440-66- 6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments: 
CLIENT ID : 70030 

Analyte Concentration C 

Cadmium 0. EiO -u 
Calcium-- 107000 
Magnesium 38200 -
Manganese 0.70 u 
Potassium- 2350 
Selenium -

1 . 2 B 
Sodium -

16100 
Va-nadi~ 5 1 4 

-
Zinc - 1 5 . 7 -
Molybdenum 50.5 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
-p 
-p 

p-
PM 
p 

-p 
-p 

p-
-

-
-
-
-
-
-

Texture : 
Artifacts: 

- - ------------------ - --------

FORM I - I N 



SVL ANALYTICAL, INC. 
One Government Gu lch P.O. Box 929 • Kellogg, Idaho 83837-0929 ■ 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-110 1-605 
CLIENT SAMPLE ID: 70031 
Sample Collected : 6/21/07 17 : 25 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result ~ Units 

ALKALINITY 426 J mg CaC03/L 
CO3 , CaCO3 <1 . 0 u ::f mg CaCO3/L 
HCO3, CaCO3 426 J mg CaCO3/L 
TDS 502 :r mg/L 
Chloride 18 . 9 Tmg/L 
Fluoride 0 . 34 T mg/L 
Ammonia as N <0 . 03 mg/L 
NO2+N03 - N 2 . 69 mg/L 
Phosphorus-Total 0.200 mg/L 
Sulfate, SO4 39 . 4 :rmg/L 

CalcTDS: 317 TDS/Cond : 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond : 

Dilution 

5 

CATION SUM: 
ANION SUM : 

1S 
Certi ficate: WA Cl 268 

Phone: (208)784-1258 • Fax: (208)783-0891 

SVL JOB : 1301 35 
SAMPLE : 584203 

Matrix: WATERG 

Method Analyzed 

2320B 7/02/07 
2320B 7/02/07 
2320B 7/02/07 
2540C 6/28/07 
300 . 0 7/10/07 
300 . 0 7/10/07 
350 . 1 6/29/07 
353 . 2 7/06/07 
4500PE 7/03/07 
300 . 0 7/ 10/07 

0.00meq/L BALANCE 
10.07meq/L N/A % 

Reviewed By : ~~ Date t)Y#~/p7 --------------~---~7....,,.----~(J~--- 8/05/ifl 15:10 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. !000079 ID: 1000019 MT: CERT. 0027 NV: CERT. 1019 WA: C1268 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL I NC. Contract : 
Lab Code : SILVER Case-No: --- SAS No: 

31 
CLIENT SAMPLE NO. 

W584203 

SDG No : 1 301 3 5 
Matrix (soil/water): WATER 
Level (low/med) : LOW 

-=--=--Lab Sample I D: W584203 

% Solids: 07" 
Date Received : 06/27/07 

Concentration Units {ug/L or mg/kg dry weight) : UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439 - 95-4 
7439-96-5 
7440 - 09-7 
7782 - 49 - 2 
7440 - 23 -5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 0.60 -u 
Calcium-- 106000 
Magnesium 37800 -

-Manganese 0.70 u 
Potassium- 2330 
Selenium - 1 . 2 B 
Sodium - 16000 
Vanadi~ 506 -

Zinc - 1 5 . 0 -

Molybdenum 49 . 1 -
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

Q M 

p 
p-
p-
p-
-p 

PM 
p 
p-
p-
p-

-

Texture: 
Artifacts: 

CLIENT ID : 70031 __________________________ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch ■ P.O. Box 929 • Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913-1101-605 
CLIENT SAMPLE ID: 70033 
Sample Collected: 6/21/07 18:10 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Q_ Units 

ALKALINITY 491 T mg CaCO3/L 
CO3, CaC03 43.0 :, mg CaCO3/L 
HCO3, CaCO3 448 ::f mg CaCO3/L 
TDS 610 ::f rng/L 
Chloride 17 . 3 'j"mg/L 
Fluoride 0 . 43 Jmg/L 
Ammonia as N <0.03 mg/L 
NO2+N03 - N 3.92 rng/L 
Phosphorus - Total 0. 11 0 mg/L 
Sulfate, S04 74. 5 '.Jmg/L 

CalcTDS : 391 TDS/Cond: 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond: 

Dilution 

2 

2 

CATION 
ANION 

• 

SUM: 
SUM: 

\lo 
Certificate: WA C1268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

Method 

2320B 
2320B 
2320B 
2540C 
300.0 
300.0 
350 . 1 
353.2 
4500PE 
300.0 

0 . 00meq/L 
12. 14meq/L 

SVL JOB : 1 301 35 
SAMPLE: 584204 

Matrix: WATERG 

Analyzed 

7/02/07 
7/02/07 
7/02/07 
6/28/07 
7/10/07 
7/10/07 
6/29/07 
7/09/07 
7/03/07 
7/10/07 

BALANCE 
N/A % 

Reviewed By: ~~ Date ~/4b/47 -----------~--~---=~ /.,.,,...._____ a!osM1S:10 
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: !D00019 MT: CERT. 0027 NV : CERT. !D19 WA: C1268 



U.S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . Contract: 
Lab Code: SILVER Case-No : --- SAS No: 

- {)'6 
CLIENT SAMPLE NO . 

W584204 

SDG No : 1 301 3 5 
Matrix (soil/water) : WATER 
Level (low/med): LOW 

Lab Sample ID : W5842=0~4-
Date Recei ved: 06/27/07 

% Solids: 0-:0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No . 

7440-43-9 
7440-70-2 
7439-95-4 
7439-96-5 
7440-09-7 
7782-49-2 
7440 -23- 5 
7440 - 62-2 
7440-66-6 -7439-98-7 -

Color Before: COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT ID: 70033 

Analyte Concentration C 

Cadmium 0.60 u 
Calcium-- 118000 
Magnesium_ 61800 
Manganese 0 . 70 u 
Potassium- 4890 
Selenium 1 . 5 B 
Sodium 19400 
Vanadi~ 3 . 1 B 
Zinc 3 . 0 u 
Molybdenum 1 5. 8 

Clarity Before : CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
p-

-p 
PM 
p 
p-
p-
p-

Texture : 
Artifacts: 

--------------- ------------- -

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch ■ P. O. Box 929 Kellogg, ldaho 83837-0929 

CLIENT : GOLDER ASSOC I ATES 
PROJECT : 913 - 1101-605 
CLIENT SAMPLE ID : 70034 
Sampl e Collected : 6/22 / 07 8 : 40 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result G.,. Units 

ALKALINITY 378 J mg CaCO3/L 
C03 , CaCO3 30 . 3 :r mg CaCO3/L 
HCO3, CaCO3 348 T mg CaCO3/L 
TDS 1290 J mg/L 
Chloride 130 "J"mg/L 
Fluoride 9. 77 ·r mg/L 
Ammonia as N 0 . 55 mg/ L 
NO2+NO3-N 10 . 8 mg/L 
Phosphorus - Total 0 . 850 mg/L 
Sulfate, SO4 407 "J" mg/L 

CalcTDS : 784 TDS/Cond : 
TDS/CalcTDS: 1 _ 6 CalcTDS/Cond : 

Dilution 

25 

1 0 

25 

CATION 
ANION 

SUM : 
SUM : 

ll 
Cer ti f icate: WA Cl 26f 

Phone: (208)784- 1258 ■ Fax : (208)783-089" 

Method 

2320B 
2320B 
2320B 
2540C 
300 . 0 
300.0 
350 . -, 
353 . 2 
4500PE 
300 . 0 

0.00meq / L 
20.97meq/L 

SVL J OB : 130135 
SAMPLE : 584205 

Matrix : WATERG 

Analyzed 

7/02/07 
7/02/ 07 
7/02/ 07 
6/28/ 07 
7/10/07 
7/11/07 
6/29/ 07 
7/06/ 07 
7/03/07 
7/1 0 /07 

BALANCE 
N/A % 

Reviewed By : ~~ Date b8Yt,J,/47 ----------=--~o/---~~ q------ afos/611s, ,o 
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D0001 9 MT : CERT. 0027 NV: CERT . 1D19 WA: Cl268 



U.S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYT I CAL INC . Contract : 
Lab Code : SILVER Case-No : --- SAS No : 

- ~C\ 
CLIENT SAMPLE NO . 

I 
lw584205 
I SDG N-o-:-~1~3~0~1~3~5---

Matrix (soil/water) : WATER 
Level (low/med) : LOW 

Lab Sample ID : W584205 
Date Received : 06/27/07 

% Solids : 0--:-0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No . 

7440-43-9 
7440-70-2 
7439-95-4 
7439 - 96-5 
7440-09- 7 
7782-49- 2 
74 40-23 - 5 
7440-62-2 
7440-66-6 -7439-98-7 -

Color Before: COLORLESS 
Color After : COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 577 
Cal cium-- 186000 
Magnesium_ 93400 
Manganese 589 
Potassium- 30200 
Selenium 162 
Sodium 63600 
Vanadi~ 51 . 7 
Zinc 3610 
Molybdenum 299 

Clarity Before : CLEAR 
Clarity After : CLEAR-

Q M 

p 
-p 

p-
-p 

p-
PM 
p 
p 
-p 

p 

Tex ture : 
Artifacts: 

CLIENT ID : 70034 __________________________ _ 

FORM I - IN 



SVL ANALYTICAL, INC . 
One Gover nment Gu lch • P.O. Box 929 • Kellogg , Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1 101-605 
CLIENT SAMPLE ID : 70035 
Sample Collected : 6/22/07 9 : 45 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result ~ Units 

ALKALINITY 1000 T mg CaC.O3/L 
CO3, CaCO3 57 . 5 T mg CaCO3/L 
HCO3, CaCO3 943 -:r- mg CaCO3/L 
TDS 11 20 T mg/L 
Chloride 30. 1 Tmg/L 
Fluoride 0 . 93 J'" mg/L 
Ammonia as N 0.66 mg/L 
NO2+NO3 - N O~o3 <0.026 mg/L 
Phosphorus-Total 0.400 mg/L 
Sulfate, SO4 120'T mg/L 

CalcTDS : 752 TDS/Cond : 
TDS/CalcTDS : 1 . 5 CalcTDS/Cond: 

Dilution 

5 

5 

CATI ON 
ANION 

JCZ 
Certificate: WA C1268 

• Phone: (208)784-1258 • Fax: ( 208)783-0891 

SUM : 
SUM: 

SVL JOB : 130 135 
SAMPLE : 584206 

Matrix : WATERG 

Method Analyzed 

2320B 7/03/07 
2320B 7/03/07 
2320B 7/03/07 
2540C 6/28/07 
300 . 0 7/10/07 
300.0 7/10/07 
350.1 6/29/07 
353 . 2 7/09/07 
4500PE 7/03/07 
300 . 0 7/10/07 

0 . 00meq/L BALANCE 
23.40meq/L N/A % 

Reviewed By =----------- --~-----·---~--~ --~<----Date---=~.,,__.,<-C---'-

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: ! D00019 MT: CERT. 0027 NV: CERT. 1D19 



U . S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. Contract : 
Lab Code: SILVER Case-No : --- SAS No: 

L\O 
CLIENT SAMPLE NO . 

W584206 

SDG No : 130 135 
Matrix (soil/water): WATER 
Level (low/med) : LOW 
% Solids: 0-:0 

Lab Sample ID : W5842=0~6-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7 440-43-9 
7440-70-2 
7439-95- 4 
7439 - 96-5 
7440-09-7 
7782 - 49-2 
7440-23-5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 2.0 -
B 

Calcium-- 130000 
Magnesium 158000 -

Manganese 432 -
Potassium- 1€,800 -
Selenium - 0 . 30 B 
Sodi um - 44300 
Vanadi~ 1 . 7 B 
Zinc - .:14 . 5 
Molybdenum 29 . 2 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

Q M 

p 
p-
p-

-p 
p-
PM 
p 
-p 

p-
p-

-
-
-
-
-
-
-

Texture : 
Artifacts: 

CLIENT ID : 70035 _____ _____________________ _ 

FORM I - IN 



19 
SVL ANALYTICAL, INC. Certificate: WA Cl 26! 
One Government Gulch P.O. Box 929 ■ Kellogg, Idaho 83837-0929 • Phone: (208)784-1258 • Fax: (208)783- 089 

CLIENT GOLDER ASSOCIATES SVL JOB : 130 135 
PROJECT: 913 - 1101-605 SAMPLE : 584207 
CLIENT SAMPLE ID : 70036 
Sample Collected : 6/22/07 11 : 3 0 
Sample Receipt . 6/27/07 Matrix : WATERG . 
Date of Report 8/05/07 

Determination Result ,9. Units Dilution Method Analyzed 

ALKALINITY 728 :_r mg CaC03 /L 2320B 7/03/07 
C03, CaC03 <1 . 0 U.J mg CaC03/L 2320B 7/03/07 
HC03, CaC03 728 'T mg CaC03/L 2320B 7/03/07 
TDS 792 ·.r mg/L 2540C 6/28/07 
Chloride 14. 5 T mg/L 2 300 . 0 7/10/07 
Fluoride 0. 57;:rmg/L 300 . 0 7/10/07 
Ammonia as N <0 . 03 mg/L 350 . 1 6/29/07 
N02+N03-N 1 . 47 rng/L 353 . 2 7/09/07 
Phosphorus-Total 0 . 180 mg/L 4500PE 7/03/07 
Sulfate, S04 72.5 J mg/L 2 300.0 7/10/07 

CalcTDS : 526 TDS/Cond: CATION SUM: O. OOmeq/L BALANCE 
TDS/CalcTDS: 1 . 5 CalcTDS/Cond: ANION SUM: 16 . 59meq/L N/A % 

Reviewed By: ~u~ Date o3'/4&/.,,J -----------~-..C.-""'o/~'-=~ (J~---- 8705/6715: 10 
AZ: AZ0538 CA: CERT NO . 2080 CO: CERT NO. ID00019 ID: ID00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U. S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . Contract : 
Lab Code : SILVER Case No: --- SAS No : 

_4 \ 
CLIENT SAMPLE NO . 

W584 207 

SDG No : 1 3 0 1 3 5 
Matri x (soil/water) : WATER 
Level (low/med) : LOW 
% Solids: 0--:-0 

Lab Sample ID : W5842=0=7-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No . 

7440-43-9 
7440-70-2 
7439-95- 4 
7439-96-5 
7440-09-7 
7782- 49-2 
7440 - 23-5 
7440-62-2 
7440-66-6 
7439- 98- 7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT I D: 70036 

Analyte Concentration C 

Cadmium 0 . 60 -u 
Calcium-- 145000 
Magnesi um 83600 

-

Manganese 0 . 70 u 
Potassium- 6200 
Selenium - 1 . 2 B 
Sodium - 22900 
Vanadi~ 2 . 6 B 
Zinc - 3 . 0 u 
Mo lybdenum 1 3 . 5 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity Aft er: CLEAR-

Q M 

p -p 
p-

-p 
-p 

PM 
p 

-p -p 
-p -

-
-
-
-
-

Texture : 
Artifacts : 

------ ------ - ----------------

FORM I - IN 



SVL ANALYTICAL , INC. 
One Government Gu lch • P.O. Box 929 • Kellogg, Idaho 83837-0929 • 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 - 110 1 -605 
CLIENT SAMPLE ID: 70037 
Sample Collected : 6/22/07 14 : 40 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result ~ Units 

ALKALINITY 474 T mg CaC03/L 
C03, CaC03 <1 . 0 LL"J mg CaC03/L 
HC03, CaC03 474 J mg CaC03/L 
TDS 14 30 T rng/L 
Chloride 111 Tmg/L 
Fluoride 2 .92 Tmg/L 
Ammonia as N <0.03 mg/L 
N02+N03 - N 7 . 15 mg/L 
Phosphorus-Total 0 . 160 rng/L 
Sulfate, S04 472 . Jmg/L 

CalcTDS : 877 TDS/Cond : 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond: 

Di l ution 

25 

1 0 

25 

CATION SUM : 
ANION SUM: 

Reviewed By: ~ 4 
AZ : AZ0538 CA : CERT NO . 2080 CO : CERT NO. I000019 ID: 1D00019 MT: CERT. 0027 

-
Certificate: WA C1268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB : 130135 
SAMPLE : 584208 

Matrix : WATERG 

Method Analyzed 

2320B 7/03/07 
2320B 7/03/07 
2320B 7/03/07 
2540C 6/28/07 
300 . 0 7/10/07 
300.0 7/10/07 
350. 1 6/29/07 
353.2 7/06/07 
4500PE 7/03/07 
300 . 0 7/10/07 

0 . 00meq/L BALANCE 
23.08meq/L N/A % 

Date tJtY/46/47 
8/os/67 15: 10 

NV: CERT. 1019 WA: C1268 



U.S . EPA - CLP 

1 
- 4~ 

CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . Cont ract: 
Lab Code : SILVER Case-No : - -- SAS No : 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 
% Solids : 07T 

W584208 

SDG No : 1 30 1 3 5 ~ --Lab Sample I D: W584208 
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7440-43-9 
7440- 70-2 
7439-95 - 4 
7439- 96 - 5 
7440- 09-7 
7782-49 - 2 
7440- 23-5 
7440 - 62-2 
7440 -66-6 -7439-98-7 

Color Before : COLORLESS 
Color After : COLORLESS 

Comments: 

Analyte Concentration C Q 

Cadmium 0 . 60 -u 
Calcium-- 192000 

126000 -Magnesium_ 
Manganese 0 . 70 ,-8- :..__u_I___ 
Potassium- 19200 
Selenium - 11 5 -
Sodium - 8 1400 -
Vanadi~ 4 . 9 -

B 
Zinc - 3 .0 u 
Molyoaenum 58 . 1 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

M 

p 
p-
p-
p-

-p 
PM 
p 
p-
p 
p 

Texture: 
Artifacts : 

CLIENT ID : 70037 _____________ _______ ___ ____ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch • P.O. Box 929 Kellogg, Idaho 83837- 0929 ■ 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913-1101-605 
CLIENT SAMPLE ID: 70038 
Sample Collected : 6/22/07 15:20 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determi nation Result _9-.units 

ALKALINITY 373 -;:r mg CaC03/L 
C03, CaC03 <1 . 0 ~l"T mg CaC03/L 
HC03, CaC03 373 -=!:.. mg CaC03/L 
TDS 1390 J mg/L 
Chloride 98 . 9 )""mg/L 
Fluoride 3.66 Tmg/L 
Ammon·a as N <0 . 03 mg/L 
N02+N03-N 9.70 mg/L 
Phosphorus-Total 0.200 mg/L 
Sulf a t e, S04 492 . Tmg/L 

CalcTDS: 828 TDS/Cond : 
TDS/CalcTDS: 1 . 7 CalcTDS/Cond : 

Dilution 

10 

1 0 

1 0 

CATION SUM : 
AN I ON SUM: 

. J-1 
Certificate: WA Cl268 

Phone: (208)784-1258 • Fax: (208)783-0891 

SVL JOB : 1 3 0 1 3 5 
SAMPLE: 584209 

Matrix: WATERG 

Method Analyzed 

2320B 7/03/07 
2320B 7/03/07 
2320B 7/03/07 
2540C 6/28/07 
300.0 7/10/07 
300 . 0 7/10/07 
350 .i 6/29/07 
353 .2 7/06/07 
4500PE 7/03/07 
300 . 0 7/10/07 

O. OOmeq/L BALANCE 
21 .36meq/L N/A % 

Reviewed By: ____________ ~-,-~~~·,._....4"'"""''-"-'._.-----
15: 10 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268 



U. S. EPA - CLP 

1 
43 

CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. 
Lab Code: SILVER Case-No : ---
Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids: 0-:-0 

Contract: 
SAS No: 

W584209 

SDG No: 130135 
Lab Sample ID : W5842=0=9-
Date Received: 06/27/07 

Concentration Uni ts (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7440-43-9 
7440 - 70-2 
7439 - 95 - 4 
7439-96-5 
7440 - 09 - 7 
7782-49-2 
7440-23 - 5 
7440 - 62-2 
7440-66-6 
7439 - 98-7 --

Color Before : COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Cadmium 0.60 u 
Calcium- - 167000 
Magnesium 112000 -

Manganese 0 . 70 JJ, 
Potassium- L2500 
Selenium - 84.9 -
Sodium - 84400 -
Vanadi~ 5 . 6 -

Zinc -
92.0 -

Molybdenum 89.6 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Bef ore: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-

u:r p-
p-
PM 
p 
-p 

p-
p-

-
-
-
-
-
-
-
-

Texture: 
Artifacts: 

CLIENT ID : 70038 ________ _______________ __ _ 

FORM I - IN 



SVL ANALYTICAL, INC. - ~d--
Certjficate: WA Cl 26E 

One Government Gulch • P.O. Box 929 • Kellogg, Idaho 83837-0929 • Phone: (208)784- 1258 • Fax: (208)783- 089' 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 9 13- 1101 -605 
CLIENT SAMPLE ID : 70039 
Sample Collect ed: 6/22/07 15 : 25 
Sample Recei pt 6/27 /07 
Date of Report 8/05/07 

Determination Resul t Q__Units 
,...._ 

ALKALINITY 377 .J mg CaC03/L 
C03, CaC03 <l . 0 (,t::f mg CaC03/L 
HC03, CaC03 377 T mg CaC03/L 
TDS 1350 T mg/L 
Chloride 98 . 6 T mg/L 
Fluoride 3 . 68 J"""mg/L 
Ammonia as N <0 . 03 mg/L 
N02+N03-N 9 . 69 mg/L 
Phosphorus-Total 0 . 200 rng/L 
Sulfate, S04 490 T mg/L 

CalcTDS: 828 TDS/Cond : 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond : 

Dilut i on Method 

2320B 
2320B 
2320B 
2540C 

1 0 300 . 0 
300 . 0 
350 . i 

1 0 353 . 2 
4500PE 

1 0 300 . 0 

CATION SUM: O. OOmeq/L 
ANION SUM: 21 . 40meq/L 

SVL JOB : 130135 
SAMPLE : 584210 

Matrix : WATERG 

Analyzed 

7/03/07 
7/03/07 
7/03/07 
6/28/07 
7/10/07 
7/10/07 
6/29/07 
7/06/07 
7/03/07 
7/10/07 

BALANCE 
N/A % 

Reviewed By =------------~ ......... -=-J_ /·'4"-'n<L~~------·~--- Da te tJ?/,p, 
/~ 805/71 5:10 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U. S . EPA - CLP 

1 
- WLl 

CLIENT SAMPLE NO . 
INORGANI C ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . 
Lab Code : SILVER Case-No : ---
Mat rix (soil/water) : WATER 
Level (low/med) : LOW 
% Solids : 0-:-0 

Contract : 
SAS No : 

W584210 

SDG No : 1 301 3 5 
Lab Sample ID : W584 2~1=0- 
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weigh t ): UG/L 

CAS No . 

7440-43-9 
7440-70-2 
7439-95-4 
7439- 96-5 
7440-09 - 7 
7782-49 - 2 
7440-23-5 
7440-62 - 2 
7440-66-6 -7439-98- 7 -

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 

Analyte Concentr ation C 

Cadmium 0 . 60 u 
Calcium-- 158000 
Magnesium_ 105000 -

Manganese 0 . 70 µ} . 
Potassium- 21 300 
Selenium - 85 . 0 -
Sodium - 7 75 00 -
Vanadi~ 5 . 3 -
Zinc - ~6 . 1 -
Molybaenum 86 . 8 -

-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

Q M 

p 
-p 

p-

u.:r p-
p-
PM 
p 

-p 
p-
p-

Texture : 
Artifacts : 

CLIENT ID : 70039 ____________ ___ ___________ _ 

FORM I - IN 



a3 
SVL ANALYTICAL, INC. -Certificate: WA C126! 
One Government Gulch • P. O. Box 929 • Kellogg , Idaho 83837-0929 • Phone: (208)784-1258 ■ Fax: (208)783-089 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 - 1101-605 
CLIENT SAMPLE ID : 70040 
Sample Collected : 6/22/07 16 : 12 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination 

ALKALINITY 
CO3, CaCO3 
HCO3, CaCO3 
TDS 
Chloride 
Fluor · ae 
Ammonia as N 
NO2+N03-N 
Phosphorus - Total 
Sulfate, SO4 

883 T mg CaCO3/L 
<1 . 0 b,l_-:f mg CaCO3/L 

883 T mg CaCO3/ L 
1290 T mg/ L 

59 . 4 'T mg/L 
0 - 26 .:rmg/L 

<0 -03 mg/L 
4 _ 1 5 mg/L 
0. 140 mg/L 

252 -:Tmg/L 

CalcTDS : 
TDS/CalcTDS : 

8 46 TDS/Cond : 
1 _5 CalcTDS/Cond : 

Dilution 

10 

1 0 

CATION SUM : 
ANION SUM: 

SVL JOB : 1301 35 
SAMPLE : 584211 

Matrix : WATERG 

Method Analyzed 

2320B 
2320B 
2320B 
2540C 
300 . 0 
300 _0 
350 _ 1 
353.2 
4500PE 
300 . 0 

7/03/07 
7/03/07 
7/03/07 
6/28/07 
7/10/07 
7/10/07 
6/29/07 
7/09/07 
7/03/07 
7/11/07 

0 _Q 0meq/L BALANCE 
24 . 88meq/L N/A % 

Reviewed By : ___________ 2 ~'1!2,~~~~=------D1 ate 7 
15: 10 

AZ: AZ0538 CA : CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1 268 



U.S. EPA - CLP 

1 
- 45 

CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . 
Lab Code: SILVER Case No: ---
Matrix (soil/water) : WATER 
Level (low/med) : LOW 
% Solids: 0-:-0 

Contract: 
SAS No: 

W58421 1 

SDG No: 1301 35 
Lab Sample ID: W5842~1~1-
Date Received: 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440 - 43-9 
7440 - 70- 2 
7439-95-4 
7439-96-5 
7440 - 09- 7 
7782-49- 2 
7440-23- 5 
7440-62- 2 
7440-66-6 -7439-98-7 -

Color Before: COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT ID: 70040 

Analyte Concentration C 

Cadmium 0.60 u 
Calcium-- 242000 
Magnesium_ 1 38000 -
Manganese 0.70 j} 
Potassium- 10400 
Selenium - 41 . 3 -
Sodium -

41600 -
Vanadi~ 3.0 B 
Zinc - 3 . 0 u 
Molybdenum 1 2 . 1 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity Aft er : CLEAR-

Q M 

p 
p-
p-

L-(--S-- p-
p-
PM 
p 
p-
p-
p-
-

-
-
-
-

-

Texture: 
Artifacts: 

------------------- ----------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch P.O. Box 929 ■ Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1101-605 
CLIENT SAMPLE ID: 70042 
Sample Collected : 6/22/07 18:00 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result (y' Units 

ALKALINITY 411 ::i- mg CaCO3/L 
CO3, CaCO3 <1 . 0 l,t:;f mg CaCO3/L 
HCO3, CaCO3 411 T mg CaCO3/L 
TDS 687 ".J"'° mg/L 
Chloride 52 .9 Tmg/L 
Fluoride 0. 39 Tmg/L 
Ammonia as N <0.03 mg/L 
NO2+NO3-N 5 .77 mg/L 
Phosphorus-Total 0.080 mg/L 
Sulfate, SO4 128:f mg/L 

CalcTDS : 434 TDS/Cond: 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond: 

Dilution 

1 0 

10 

1 0 

CATION 
ANION 

■ 

SUM: 
SUM : 

- d.L! 
Certificate: WA Cl268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB: 130135 
SAMPLE: 584212 

Matrix: WATERG 

Method Analyzed 

2320B 7/03/07 
2320B 7/03/07 
23208 7/03/07 
2540C 6/28/07 
300.0 7/10/07 
300.0 7/10/07 
350. 1 6/29/07 
353.2 7/06/07 
4500PE 7/03/07 
300.0 7/11/07 

0.00meq/L BALANCE 
12.80meq/L N/A % 

Reviewed By: ~L Datea"'.46/27 ------------~....L..o..,...._,....~'-='--='~"'------- 18/05/07 15: 10 

AZ: AZ0538 CA: CERT NO . 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U. S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . Contract : 
Lab Code: SILVER Case- No : --- SAS No : 

- 4lo 
CLIENT SAMPLE NO. 

W5842 12 

SDG No : 1 3 0 1 3 5 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 
% Solids : 0--:-0 

Lab Sample I D: W5842~1=2-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7440-43-9 
7440-70-2 
7439 - 95 - 4 
7439 - 96-5 
7440-09-7 
7782-49- 2 
7440-23 - 5 
74 40-62-2 
7440 -66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 
CL IENT ID: 70042 

Analyte Concentration C 
-Cadmium 0.60 u 

Calcium-- 11 5000 
Magnesium 64300 -

Manganese 20 . 8 -
Potassium- 7310 -
Selenium - 0.67 B 
Sodium - 29100 
Vanadi~ 2 . 7 B 
Zinc - 26 . 8 
Molybdenum 91 . 4 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clari ty After : CLEAR-

Q M 

p 
p-

-p 
-p 

p-
PM 
p 

-p 
-p -p 
-

-
-
-
-
-
-
-
-
-
-

-

Texture: 
Artifacts : 

------------------- ----------

FORM I - IN 



SVL ANALYTICAL, INC . 
~ 

Certificate: WA C1268 
One Government Gulch • P.O. Box 929 • Ke 1 logg, Idaho 83837-0929 • Phone: (208)784-1258 ■ - Fax: (208)783-0891 

CLIENT . GOLDER ASSOCIATES SVL JOB : 1301 36 . 
PROJECT : 913- 1101-605 SAMPLE : 584215 
CLIENT SAMPLE I D: 70043 
Sample Collected: 6/23/07 9 : 20 
Samp le Receipt 6/27/07 Matrix : WATERG 
Date of Report 8/05/07 

Determination Result Units Dilution Method Analyzed 

ALKALINITY 521 mg CaC03/L 2320B 6/28/07 
C03, CaC03 <1 . 0 mg CaC03/L 2320B 6/28/07 
HC03, CaC03 521 mg CaC03/L 2320B 6/28/07 
TDS 1230 mg/L 2540C 6/29/07 
Chloride 190 mg/L 25 300 . 0 7/15/07 
Fluoride 1 . 0 1 mg/L 300.0 7/14/07 
Ammonia as N 0.03 mg/L 350.1 7/02/07 
N02+N03-N 0.805 mg/L 353 . 2 7/10/07 
Phosphorus-Total 0 . 420 mg/L 4500PE 7/ 11 /07 
Sulfate, S04 337 mg/L 25 300.0 7 /14/07 

CalcTDS: 842 TDS/Cond: CATION SUM : O. OOmeq/L BALANCE 
TDS/CalcTDS: 1 . 5 CalcTDS/Cond: ANION SUM: 22.91meq/L N/A % 

Reviewed By : Date $/4✓P7 
8/05707 16: 18 

AZ: AZ0538 CA: CERT NO. CERT. ID19 WA: C1268 



U.S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . Contract: 
Lab Code: SILVER Case-No: - -- SAS No: 

CLIENT SAMPLE NO. 

W584215 

SDG No : 130136 
Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids: 0-:-0 

Lab Sample ID : W5842~1=5-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7440-43-9 
7440-70-2 
7439-95-4 
7439-96-5 
7440-09-7 
7782-49-2 
7440 - 23-5 
7440- 62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 

Analyte ConcE~ntration C 

Cadmium 7.7 -
Calcium-- 112000 -
Magnesium_ 156000 -
Manganese 489 -
Potassium- 13100 -

Selenium - 1 9 . 1 
-

Sodium -
70300 -

Vanadi~ 2 . 4 B 
Zinc - 16.9 
Molybdenum 46. 1 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-

-p -p 
p-
M p 

p 
p 
p 
p 

Texture: 
Artifacts: 

CLIENT ID: 70043 __________________________ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 - 1101-605 
CL ENT SAMPLE ID : 70044 
Sample Collected : 6/23/07 10 : 00 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Uni ts 

ALKALIN I TY 449 mg CaCO3/L 
CO3 , CaCO3 < 1 . 0 mg CaCO3/L 
HCO3, CaCO3 449 mg CaCO3/L 
TDS 1 61 0 mg/ L 
Ch l oride 243 mg/L 
Fluoride 2.81 mg/L 
Ammonia as N <0 . 03 mg/L 
NO2 +NO3 - N 10 . 3 mg/L 
Phosphorus - Tot a l 4 .6 0 mg/L 
Sulfate, SO4 441 mg/L 

Ca lcTDS : 967 TDS/Cond: 
TDS/CalcTDS: 1 . 7 Ca l cTDS/Cond: 

Dilution 

50 

2 
1 0 
25 

CATION SUM : 
ANI ON SUM : 

l6 
Certificate: WA C1268 

Phone: (208)784- 1258 ■ Fax: (208)783-0891 

SVL JOB: 130136 
SAMPLE : 584 21 6 

Matrix: WATERG 

Method Analyzed 

2320B 6/28/07 
2320B 6/29/07 
2320B 6/28/07 
2540C 6/29/07 
300 . 0 7/15/07 
300 . 0 7/14/07 
350. 1 7/02/07 
353.2 7/09/07 
4500PE 7/11/07 
300 . 0 7/14/07 

0 .00meq/L BALANCE 
25.90meq/L N/A % 

Revi ewed By : ~~ Date tJ~/~~/47 ------- - - ---~~,p,c.,~'-"'~- ~~"----- s/os/011i,; 18 

AZ: AZ0538 CA: CERT NO . 2080 CO: CERT NO . 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268 



U.S . EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

W584216 
Lab Name: SVL ANALYTICAL INC. Contract : 
Lab Code: SILVER Case- No : --- SAS No: SDG No : 1 3 0 1 3 6 
Matrix (soil/water): WATER 
Level (low/med) : LOW 
% Solids: 0-:-0 

~--Lab Sample ID: W584216 
Date Received: 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439-95-4 
7439-96-5 
7440-09-7 
7782-49-2 
7440 - 23 - 5 
7440 - 62 - 2 
7440 - 66 - 6 
7439- 98-7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 0.60 u 
Calcium-- 183000 
Magnesium 107000 -
Manganese 9 . 9 -

Potassium- 30400 -

Selenium -
1 30 -

Sodi um - 143000 -
Vanadi~ 5.9 -
Zinc - 2 1 . 2 -
Molybdenum 1 1 9 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After : CLEAR-

Q M 

p 
p-
p-
p-
p-
PM 
p 
p-
p-
p-
-

-
-

Texture : 
Artifacts: 

CLIENT ID : 70044 __________________________ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
-, 

Certificat e : WA C1268 
One Government Gulch ■ P. O. Box 929 ■ Kel l ogg, Idaho 83837-0929 ■ Phone: (208)784-1258 ■ Fax: (208)783-0891 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913- 110 1-605 
CLIENT SAMPLE ID : 70045 
Sample Col lected : 6/23/07 10 : 25 
Sample Receipt 6/27/07 
Date of Report 8/05/0 7 

Determination Result Units 

ALKALINITY 412 mg CaCO3/L 
CO3, CaCO3 <1 . 0 mg CaCO3/L 
HC03, Ca C03 412 mg CaCO3/L 
TDS 929 mg/L 
Chloride 86.2 mg/L 
Fluoride 4 . 45 mg/ L 
Ammonia as N <0 . 03 mg/L 
NO2+N03 - N 8 . 31 mg/L 
Phosphorus - Tot a l 6 . 40 mg/L 
Sulfa te, SO4 201 mg/L 

CalcTDS: 547 TDS/Cond : 
TDS/CalcTDS: 1 . 7 CalcTDS/Cond : 

Di l ut i on 

1 0 

2 
10 
10 

CATION SUM: 
ANION SUM: 

SVL JOB : 1 30 136 
SAMPLE : 584217 

Mat r ix : WATERG 

Method Analyzed 

2320B 6/28/07 
2320B 6/29/07 
2320B 6/28/07 
2540C 6/29/07 
300 . 0 7/ 15/07 
300 . 0 7/14/07 
350. 1 7 /02/07 
353 . 2 7/09/07 
450 0PE 7/1 1 /07 
300 . 0 7/14/07 

0 . 00meq / L BALANCE 
15.67meq/ L N/A % 

Reviewed By : ~<I Date &?; 7 --------- - - --~~--~c.-..:, ... o,_______ s; 16: 18 

AZ: AZ0538 CA: CERT NO . 2080 CO: CERT NO. 1000019 ID: 1000019 MT: CERT. 0027 NV: CERT. ID19 WA : C1268 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. Contract: 
Lab Code: SILVER Case-No: --- SAS No : 

:+cl 
CLIENT SAMPLE NO: 

W584217 

SDGNo: 130136 
Matrix (soil/water): WATER 
Level (low/med): LOW 

~--Lab Sample ID : W584217 

% Solids: 0--:0 
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No. 

7440-43 - 9 
7440-70-2 
7439-95-4 
7439-96-5 
7440-09-7 
7782 - 49 - 2 
7440 - 23-5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT ID : 70045 

Analyte Concentration C 

Cadmium 0 . 60 -u 
Calcium-- 1 26000 
Magnesium 63600 -
Manganese 0.70 u 
Potassium- 26800 
Selenium - 91 . 6 -
Sodium - 73800 -
Vanadi~ 13.4 -
Zi nc - 3 . 0 u 
Molybdenum 1 56 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-

-p 
p-
p-
PM 
p 
p-
-p 

p-
-

-
-
-
-
-
-

Texture : 
Artifacts : 

--- --------------------------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch ■ P.O. Box 929 Kellogg, Idaho 83837- 0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1101-605 
CLIENT SAMPLE ID : 70046 
Sample Collected : 6/23/07 12:10 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Units 

ALKALINITY 501 mg CaCO3/L 
CO3, CaCO3 <1 . 0 mg CaCO3/L 
HCO3, CaCO3 501 mg CaC03/L 
TDS 1540 mg/L 
Chloride 330.0 mg/L 
Fluoride 1 . 84 mg/L 
Ammonia as N 0.92 mg/L 
NO2+NO3-N 6 . 48 mg/L 
Phosphorus - Total 0 . 480 mg/L 
Sulfate, SO4 325 mg/L 

CalcTDS: 964 TDS/Cond: 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond : 

Dilution 

50 

2 

25 

CATION 
ANION 

Certificate%iA C1268 
■ Phone: (208)784- 1258 ■ Fax, (208)783-0891 

SUM : 
SUM: 

SVL JOB : 130136 
SAMPLE: 584218 

Matrix : WATERG 

Meth od Anal yzed 

2320B 6/28/07 
2320B 6/29/07 
2320B 6/28/07 
2540C 6/29/07 
300 . 0 7/15/07 
300.0 7/14/07 
350 . 1 7/02/07 
353 . 2 7/09/07 
4500PE 7/11/07 
300.0 7/14/07 

0.00meq/L BALANCE 
26 . 66meq/L N/A % 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. !D00019 ID: !D00019 MT: CERT. 0027 NV: CERT. 1019 WA: C1 268 



U. S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . Contract: 
Lab Code : SILVER Case No : --- SAS No: 

,.,.J...r\ c~) 
CLIENT SAMPLE NO . 

W5842 1 8 

SDG No : 1 301 36 
Matrix (soil /water) : WATER 
Level (low/med) : LOW 
% Solids : 0-:-0 

Lab Sample ID : W5842~1=s- 
Date Recei ved : 06/27/07 

Concentrati on Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No . 

7440-43-9 
7440-70 - 2 
7439-95-4 
7 439-96-5 
7440-09 - 7 
7782-49-2 
7440 - 23-5 
7440-62-2 
7440-66 - 6 
7439-98-7--

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT ID : 70046 

Analyte Concentration C 

Cadmium 0 . 60 u 
Calcium-- 147000 
Magnesi um_ 129000 
Manganese 564 
Potassium- 27600 
Selenium 150 
Sodium 157000 
Vanadi~ 5 . 3 
Zinc 3 . 0 u 
Molybdenum 135 

Clarity Before : CLEAR 
Clarity After : CLEAR-

Q M 

p -p 
-p 

p-
-p 

PM 
p 
p-
p-

-p 

Texture : 
Artifacts : 

--------- - - - ----------- ------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913- 1701-605 
CLIENT SAMPLE ID : 70047 
Sample Collected: 6/23/07 14 : 20 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Units 

ALKALINITY 477 mg CaC03/L 
C03, CaC03 <1 . 0 mg CaC03/L 
HC03, CaC03 477 mg CaC03/L 
TDS 4020 mg/L 
Chloride 2004 mg/L 
Fluoride <0 . 50 mg/L 
Ammonia as N 0 . 06 mg/ L 
N02+N03 -N 5.32 mg/L 
Phosphorus-Total 0.750 mg/L 
Sulfate, 804 123 mg/L 

CalcTDS : 2420 TDS/Cond: 
TDS/CalcTDS : 1 . 7 CalcTDS/Cond : 

Dilution 

200 
5 

5 

CATION 
ANION 

*Elevated detecti on limit due to matrix interference. 

9 
Gertificate: WA C1268 

■ Phone: (208)784-1258 ■ Fax: (208)783-0891 

SUM: 
SUM: 

SVL JOB: 130136 
SAMPLE : 584219 

Matrix : WATERG 

Method Analyzed 

2320B 6/29/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6/29/07 
300 . 0 7/15/07 
300.0 7/14 /07 
350 . 1 7/02/07 
353 . 2 7/09/07 
4500PE 7/1 1 /07 
300.0 7/14/07 

0 . 00meq/L BALANCE 
68.99meq/L N/A % 

Reviewed By e ~ Date ~'!', 'tJ6 'P7 
/05/07 16: 19 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1000019 MT: CERT. 0027 NV: CERT. 1019 WA: C1268 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. Contract : 
Lab Code: SILVER Case-No: - -- SAS No : 

~\ 
CLIENT SAMPLE NO. 

W584219 

SDG No : 130136 
Matrix (soil/water): WATER ~ - -Lab Sample ID : W584219 
Level (low/med): LOW 
% Sol ids: 0-:-0 

Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7440-43-9 
7440-70-2 
7439-95- 4 
7439-96-5 
7440-09 - 7 
7782-49-2 
7440-23- 5 
7440-62 - 2 
7440 - 66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 22 . 5 
Calcium-- 168000 
Magnesium_ 74600 
Manganese 0.70 u 
Potassium- 1 0500 
Selenium 1 0 . 7 
Sodium 1300000 
Vanadi~ 1 8 . 6 
Zinc 29 . 5 
Molybdenum 37.5 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
-p 
-p 
-p -p 

PM 
p 
p-
p-
p-

Texture: 
Artifacts: 

CLIENT ID: 70047 ---~------------------''---------- - -

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch • P.O. Box 929 • Kel logg , Idaho 83837-0929 • 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-110 1-605 
CLIENT SAMPLE ID : 70048 
Sample Collected : 6/23/07 14 : 45 
Sample Recei pt 6/27/07 
Date of Report 8/05/07 

Determination Result Uni ts 

ALKALINITY 531 mg CaCO3/L 
CO3, CaCO3 <1 . 0 mg CaCO3/L 
HCO3, CaCO3 531 mg CaCO3/L 
TDS 550 mg/L 
Chloride 1 0 . 1 mg/L 
Fluoride 0 . 51 mg/L 
Ammonia as N 0.09 mg/L 
NO2+NO3-N 0.304 mg/L 
Phosphorus-Total 0.080 mg/L 
Sulfate, SO4 36 . 5 mg/L 

CalcTDS : 366 TDS/Cond : 
TDS/CalcTDS: 1 . 5 CalcTDS/Cond : 

Dilution 

CATION SUM : 
ANION SUM : 

CertificatJ 9 Cl268 
Phone: (208)784-1258 • Fax: (208)783- 0891 

SVL JOB : 130136 
SAMPLE : 584220 

Matrix : WATERG 

Method Analyzed 

2320B 6/28/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6/29/07 
300 . 0 7/15/07 
300 . 0 7/ 14/0 7 
350 . 1 7/02/07 
353 . 2 7/09/07 
4500PE 7/1 1 /07 
300 . 0 7/14/07 

0.00meq/L BALANCE 
1 1 . 70meq/L N/A % 

Reviewed By : ~j~ Date or/&t,/47 
------- ----~-~~-="'"-"'I----- ~os16n6:19 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 1D: 1D00019 MT: CE . 0027 NV: CERT. 1019 WA: C1268 



U.S . EPA - CLP 

1 
3~ 

CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. 
Lab Code : SILVER Case-No: ---
Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids: 0-:-0 

Contract: 
SAS No: 

W584220 

SDG No : 1 301 3 6 
Lab Sample ID: W5842=2~0-
Date Received: 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440 - 43-9 
7440-70-2 
7439-95- 4 
7439 - 96 - 5 
7440-09- 7 
7782-49-2 
7440 - 23-5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT ID : 70048 

Analyte Concentration C 

Cadmium 0.60 u 
Calcium-- 77700 
Magnesium 72800 -
Manganese_ 125 -

Potassium 8090 -
Selenium - 0.42 B 
Sodium - 21600 
Vanadiu:m-- 1 . 7 -

B 
Zinc - 3.0 u 
Molybdenum 12.6 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
-p -p 
-p 

PM 
p 
p-
p-
p-
-

-
-
-
-
-
-
-
-
-
-

Texture: 
Artifacts : 

------------------------- ----

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gul ch P.O. Box 929 • Kellogg , Idaho 83837-0929 • 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1101-605 
CLIENT SAMPLE ID : 70049 
Sample Collected : 6/23/07 15 : 00 
Sample Receipt 6/27/07 
Date of Report 8/ 05/07 

Determination Result Units 

ALKALINITY 487 mg CaCO3/L 
CO3, CaCO3 4 . 2 mg CaCO3/L 
HCO3, CaCO3 483 mg CaCO3/L 
TDS 9S8 mg/L 
Chlor·ae 209 mg/L 
Fluoride 0.80 mg/L 
Ammonia as N 0.05 mg/L 
NO2+NO3 - N 4 . 14 mg/L 
Phosphorus-Total 0 . 760 mg/L 
Sulfate , SO4 123 mg/L 

CalcTDS: 629 TDS/Cond: 
TDS/CalcTDS: 1 . 5 CalcTDS/Cond: 

Dilution 

25 

5 

CATION SUM : 
ANION SUM : 

t \ 
C~rtificate: WA Cl268 

Phone: (208)784- 1258 • Fax: (208)783- 0891 

SVL JOB : 130136 
SAMPLE : 584221 

Matrix : WATERG 

Method Analyzed 

2320B 6/28/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6/29 / 07 
300.0 7/15/07 
300 . 0 7/14/07 
350. 1 7/02/07 
353 . 2 7/10/07 
4500PE 7/11/07 
300.0 7/14/07 

0 . 00meq/L BALANCE 
18 . S3meq / L N/A % 

Reviewed By: ~/. _h_ ~ · Date oY/tJq/P7 
----------- --~---......... -~,------,,-~- - ---- if;os/ 07 16: 19 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT : CERT. 0027 NV: CERT. 1019 WA: C1268 



3?) U.S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

W58422 1 
Lab Name: SVL ANALYTICAL INC . Contract : 
Lab Code : SILVER Case No: - -- SAS No : SDG No : 130136 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 

Lab Sample ID : W5842=2~1--
Date Received : 06/27/07 

% Solids : 0-:-0 

Concentration Units (ug/L o r mg/kg dry weight) : UG/L 

CAS No. 

7440 - 43-9 
7440 - 70-2 
7439-95-4 
7439-96-5 
7440-09-7 
7782-49- 2 
7440-23-5 
7440-62 - 2 
7440-66 - 6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT ID : 70049 

Analyte Concentration C 

Cadmium 1 2 . 1 -
Calcium-- 126000 -
Magnesium_ 63200 -
Manganese 0 . 70 TI 
Potassium- 7710 
Selenium - 12. 6 -
Sodium - 131000 -
Vanadi~ 18 . 3 -
Zinc - 22 . 6 -

Molybdenum 37 . 0 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
p-
p-
PM 
p 
p-
p-
p-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

Texture: 
Artifacts: 

----- ------------------------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913 - 1101-605 
CLIENT SAMPLE I D: 70050 
Sample Collected : 6/23/07 15:00 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Units 

ALKALINITY 489 mg CaCO3/L 
CO3 , CaCO3 5 .2 mg CaCO3/L 
HCO3 , CaCO3 483 mg CaCO3/L 
TDS 988 mg/L 
Chloride 209 mg/L 
Fluoride 0.80 mg/L 
Ammonia as N 0.04 mg/L 
NO2+NO3-N 4. 12 mg/L 
Phosphorus - Total 0 .760 rng/L 
Sulfate, SO4 122 rng/L 

CalcTDS : 629 TDS/Cond : 
TDS/Ca cTDS : 1 . 6 Ca cTDS/Cond: 

Dilution 

25 

5 

CATION SUM: 
ANION SUM: 

Certificate) ~\1268 
Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB: 1 30136 
SAMPLE : 584222 

Matrix : WATERG 

Method Ana l yzed 

2320B 6/28/07 
2320B 6/29/07 
2320B 6/29/07 
254 0C 6/29/07 
300 . 0 7/15/07 
300 . 0 7/1 4/07 
350. 1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300 . 0 7/14/07 

0.00meq/L BALANCE 
18.53meq/L N/A % 

Reviewed By: ~L Dat e ~~/4~/47 ----------~---'--"''---'--+-<...,.~""'-"-~----- s/Di,/0716:19 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1000019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



·;)4 U.S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . 
Lab Code : SILVER Case-No : - --
Matrix (soil/water) : WATER 
Level (low/med): LOW 
% solids: o-=-o 

Contract : 
SAS No : 

W584222 

SDG No : 1 3 0 1 3 6 
Lab Sample ID : W5842=2=2-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No . 

7440-43- 9 
7440-70-2 
7439-95- 4 
7439-96- 5 
7440-09-7 
7782-49-2 
7440-23-5 
7440-62 - 2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 
CLI ENT ID : 70050 

Analyte Concentration C 

Cadmium 11 . 8 -
Calcium-- 1 27000 -

Magnesium 65300 -

Manganese 0.70 u 
Potassium- 7950 
Selenium - 13 . 0 -
Sodium - 134000 -

Vanadi~ 1 8 . 1 -
Zinc - 24 . 1 

-

Molybdenum 38 . 2 -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

Q M 

p 
-p 

p-
-p 

p-
PM 
p 
p-

-p 
p-

-
-
-
-
-
-
-
-
-
-
-

Textu r e : 
Artifacts : 

- ----------------------------

FORM I - I N 



SVL ANALYTICAL, INC . 
One Government Gulch • P. O. Box 929 • Kellogg, Idaho 83837- 0929 ■ 

CLIENT: GOLDER ASSOCIATES 
PROJECT : 913 - 1101-605 
CLIENT SAMPLE ID : 70051 
Sample Collected : 6/23/07 1 5 : 00 
Sample Receipt 6/27/07 
Date of Report 8/06/07 

Determination Result Units 

ALKALINITY 486 mg CaC03/L 
C03, CaC03 10 . 8 mg CaC03/L 
HC03, CaC03 486 mg CaC03/L 
TDS 970 mg/L 
Chloride 210 mg/L 
Fluor i de 0.80 mg/L 
Ammonia as N 0.04 mg/L 
N02+N03-N 3 . 89 mg/L 
Phosphorus - Total 0 . 760 mg/L 
Sulfate, S04 1 22 mg/L 

CalcTDS : 62.8 TDS/Cond : 
TDS/CalcTDS : l . 5 CalcTDS/Cond: 

Dilution 

25 

5 

CATION SUM: 
ANION SUM : 

Certificate: WA Cl268 
Phone: (208)784- 1258 • Fax: (208)783-0891 

SVL JOB : 130136 
SAMPLE : 584223 

Matrix : WATERG 

Method Analyzed 

2320B 6/28/07 
2320B 6/29/07 
2320B 6/28/07 
2540C 6/29/07 
300 . 0 7/15/07 
300 . 0 7/14/07 
350 . 1 7/02/07 
353 . 2 7/10/07 
450CPE 7/11/07 
300 . 0 7/14/07 

O. OOmeq/L BALANCE 
18 . 50meq/L N/A % 

Reviewed By : ~~ Date ~8'fe7lj7 ------ ----~~~-~ ----""""'=":,! r==------- Vo1101 9:2s 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1000019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1019 WA: C1268 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. Contract : 
Lab Code: SILVER Case-No : --- SAS No: 

()~') 
CLIENT SAMPLE NO . 

W584223 

SDG No : 1 301 3 6 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 

Lab Sample ID : W5842=2=3-
Date Received: 06/27/07 

% Solids : 0-:-0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No . 

7440-43-9 
7440-7 0- 2 
7439-95- 4 
7439-96-5 
7440-09-7 
7782-49-2 
7440-23-5 
7440-62-2 
7440-66-6 
7439-98- 7 --

Color Before : COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT ID : 70051 

Analyte Concentration C 

Cadmium 11 . 6 -

Calcium-- 129000 -
Magnesium_ 65500 -
Manganese 0 . 70 u 
Potassium- 7950 
Selenium - 12.4 -
Sodium - 135000 -
Vanadi~ 1 8. 7 -
Zinc - 24.0 -
Molybdenum 4 1 . 2 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-

-p 
p-
-p 

PM 
p 
p-
p-
p-

-
-
-
-
-
-
-
-
-
-

Texture : 
Artifacts: 

-----------------------------

FORM I - IN 



SVL ANALYTICAL , I NC. 
One Government Gulch P.O. Box 929 • Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913 - 1101-605 
CLIENT SAMPLE ID: 70052 
Sample Collected : 6/23/07 15: 1 5 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Units 

ALKALINITY 534 mg CaCO3/L 
CO3 , CaCO3 <1. 0 mg CaCO3/L 
HCO3 , CaCO3 534 mg CaCO3/L 
TDS 572 mg/L 
Chloride 14 . 2 mg/ L 
Fluor i de 0.47 mg/ L 
Ammonia as N 0. 12 mg/L 
NO2+NO3-N 0.233 mg/L 
Phosphorus -Total 0.110 mg/L 
Sulfa te, SO4 38.0 mg/L 

CalcTDS : 373 TDS/Cond: 
TDS/CalcTDS: 1. S CalcTDS/Cond: 

Di lution 

2 

CATION 
ANION 

■ 

SUM: 
SUM: 

i 1f. 
Certificate: WA C1268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB: 130136 
SAMPLE : 584224 

Matrix: WATERG 

Method Analyzed 

2320B 6/29/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6 /29/07 
300 . 0 7/15/07 
300 . 0 7/14/07 
3 50 . 1 7/02/07 
353 . 2 7/10/07 
4500PE 7/11/07 
300 . 0 7/14/07 

0 . 00meq/L BALANCE 
11 .90meq/L N/A % 

Reviewed By : ~~ Date ,:2?~,J/47 
----- ------ - ~-""'5-'=----=,~'""""-'-=-=-,;=.----- a;osf oi 16: 19 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1000019 ID: 1000019 MT : CERT. 0027 NV : CERT. 1D19 WA: C1268 



U.S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC. Con tract : 
Lab Code : SI LVER Case- No : --- SAS No : 

7)V. 
CLIENT SAMPLE NO . 

W584224 

SDG No : 130136 
Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids : 0--:-0 

Lab Sample ID : W5842=2~4- 
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440- 70 - 2 
7439- 95- 4 
7439-96-5 
7440-09-7 
7782-49-2 
7440-23- 5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After : COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 0.60 TI 
Calcium- - 79500 
Magnesium 72700 -

Manganese 1 1 9 -
Potassium- 8050 -

Selenium - 1 . 0 B 
Sodium - 26300 
Vanadi~ 2.0 B 
Zinc - 3 . 0 u 
Molybaenum 1 3 . 8 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After: CLEAR-

Q M 

-p -p 
-p 

p-
p-
PM 
p 

-p 
-p 

p-
-

-
-
-

-

Texture : 
Artif acts : 

CLIENT ID: 70052 _______ ~----- - - ---------- --

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch ■ P.O. Box 929 • Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 - 1101-605 
CLI ENT SAMPLE ID: 70053 
Sample Collected : 6/23/07 15:45 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Units 

ALKALINI TY 567 mg CaCO3/ L 
CO3, CaCO3 <1 . 0 mg CaCO3/L 
HCO3, CaCO3 567 mg CaCO3/ L 
TDS 1470 mg/L 
Chlori de 17 1 mg/L 
F l uor ide 2.86 mg/L 
Ammon ia as N 0 .9 9 mg/L 
NO2 +NO3- N 4.54 mg/L 
P hosphorus - Total 0.560 mg/L 
Su l fate, SO4 400 mg/L 

CalcTDS: 919 TDS/Cond: 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond : 

Dilution 

25 

25 

CATION 
ANION 

• 

SUM: 
SUM: 

/5 
Certificate: WA C1268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB : 1 3 0 1 3 6 
SAMPLE : 584225 

Matrix: WATERG 

Method Analyzed 

2320B 6/29/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6/29/07 
300.0 7/15/07 
300.0 7/14/07 
350. 1 7/02/07 
353 . 2 7/10/07 
4500PE 7/11/07 
300.0 7/14/07 

0.00meq/L BALANCE 
24 . 95meq/L N/A % 

Reviewed By: ~-4:i:: Date 0¢?~/47 -------------~----=-,-----... ,c,;.<u---- -- rJ1os107 15:19 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. [D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U.S . EPA - CLP 

1 
I NORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . Contract : 
Lab Code : SILVER Case-No: --- SAS No: 

;)7 
CLIENT SAMPLE NO . 

W584225 

SDG No: 130136 
Matrix (soil/water): WATER 
Level (low/med) : LOW 

-------=--Lab Sample ID: W584225 

% Solids : 0-:-0 
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7440 - 43-9 
7440 - 70-2 
7439 - 95-4 
7439-96-5 
7440-09-7 
7782-49-2 
7440 - 23-5 
7440-62-2 
7440-66-6 
7439- 98-7 --

Color Before: COLORLESS 
Color After : COLORLESS 

Comments: 

Analyte Concentration C 

Cadmium 3 . 6 
Calcium-- 154000 
Magnesium 134000 
Manganese 1 9 . 5 
Potassium- 2 1300 
Selenium 1 06 
Sodium 137000 
Vanadi~ 13 . 6 
Zinc 82.3 
Molybdenum 62.3 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
-p 

p-
PM 
p 

-p 
p-
p -

Texture : 
Artifacts : 

CLIENT ID: 70053 _____________ ___ _______ _ __ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
One Gover nment Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913-1101-605 
CLIENT SAMPLE ID : 70054 
Sample Collected : 6/23/07 16 : 15 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Units 

ALKALINITY 598 mg CaCO3/L 
CO3, CaCO3 <1. 0 mg CaCO3/L 
HCO3, CaCO3 598 mg CaCO3/L 
TDS 784 mg/L 
Chloride 39 . 3 mg/L 
Fluoride 0 . 81 mg/L 
Ammonia as N 0.97 mg/L 
NO2+NO3-N 5 . 62 mg/L 
Phosphorus -Total 0.090 mg/L 
Sulfate, SO4 103 mg/L 

CalcTDS: 507 TDS/Cond : 
TDS/CalcTDS: 1 . 5 CalcTDS/Cond: 

Dilution 

5 

2 

5 

CATION SUM : 
ANION SUM : 

Uo 
E:er tificate: WA C1268 

Phone: (208)784- 1258 ■ Fax: (208)783- 0891 

SVL JOB : 130136 
SAMPLE : 584226 

Matrix : WATERG 

Method Analyzed 

2320B 6/29/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6/29/07 
300 . 0 7/15/07 
300.0 7/14/07 
350 . 1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300 . 0 7/ 15/07 

0.00meq/L BALANCE 
15 . 63meq/L N/A % 

Reviewed By : _________ _____ 0....,.,~9"-"'~..._.~~----Da te t➔• 7 
~ 16: 19 

AZ: AZ0538 CA: CERT NO . 2080 CO : CERT NO . 1000019 10: 1000019 MT : CERT . 0027 NV: CERT . 1D19 WA : C1268 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . Contract : 
Lab Code : SILVER Case-No : --- SAS No: 

~-i 
CLIENT SAMPLE NO . 

W584226 

SDG No : 130136 
Matrix (soil/water}: WATER 
Level (low/med) : LOW 
% Solids : 0-:-0 

Lab Sample ID : W5842=2~6-
Date Received : 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440 -43-9 
7440-70-2 
7439-95-4 
7439-96-5 
7440-09-7 
7782-49-2 
7440-23-5 
7440-62-2 
7440-66-6 
7439-98- 7 -

Color Before: COLORLESS 
Color After : COLORLESS 

Comments: 
CLIENT ID: 70054 

Analyte Concentration C 

Cadmium 0.60 u 
Calcium-- 141000 
Magnesium 67900 -
Manganese 84.7 

-

Potassium- 8150 -

Selenium - 2 . 1 B 
Sodium - 46500 
Vanadi~ 3 . 5 B 
Zinc - 3 . 0 u 
Molybaenum 224 -

-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

Q M 

p 
-p 

p-
-p 

p-
PM 
p 
p-

-p 
p-

-
-
-
-
-
-
-
-
-
-

-

Texture : 
Artifacts: 

----------------------- ------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch ■ P.O. Box 929 • Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913-1101 - 605 
CLIENT SAMPLE ID : 70055 
Sample Collected : 6/23/07 9:00 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Units 

ALKALINITY 404 mg CaCO3/L 
CO3, CaCO3 <1 . 0 mg CaCO3/L 
HCO3, CaCO3 404 mg CaCO3/L 
TDS 2180 mg/L 
Chloride 369 mg/L 
Fluoride 4.65 mg/L 
Ammonia as N <0.03 mg/L 
NO2+NO3 - N 1 6. 2 mg/L 
Phosphorus - Total 6.70 rng/L 
Sulfate, SO4 696 rng/L 

CalcTDS: 1330 TDS/Cond: 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond: 

Dilution 

50 

5 
1 0 
50 

CATION 
ANION 

• 

SUM: 
SUM: 

1'1 
Certificate: WA C1268 

Phone: (208)784-1258 ■ Fax: (208)783- 0891 

SVL JOB : 130136 
SAMPLE: 584227 

Matrix : WATERG 

Method Analyzed 

2320B 6/29/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6/29/07 
300.0 7/15/07 
300.0 7/14/07 
350.1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300.0 7/15/07 

0.O0meq/L BALANCE 
34 .35meq/L N/A % 

DATE ON SAMPLE ID READS 6/24/07. 

Reviewed By : ~-4 Date~r-=.---=--=-

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. ID19 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . Contract: 
Lab Code : SILVER Case-No : --- SAS No: 

7-)0\ 
CLIENT SAMPLE NO. 

W584227 

SDG No: 130136 
Matrix (soil/water) : WATER 
Level (low/med) : LOW 

Lab Sample ID: W5842=2=7-
Date Received : 06/27/07 

% Solids: 0--:-0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No . 

7440-43-9 
7440-70 - 2 
7439 - 95- 4 
7439-96-5 
7440-09-7 
7782- 49 - 2 
7440-23-5 
7440- 62- 2 
7440- 66 - 6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT I D: 70055 

Analyte Concentration C 

Cadmium 24 10 -
Calcium-- 279000 -
Magnesium 127000 -
Manganese 36 . 5 -
Potassium- 49400 -
Selenium - 282 -
Sodium - 205000 -
Vanadi~ 46. 1 -
Zinc - 44 40 -
Molybdenum 167 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After : CLEAR-

Q M 

p 
p-
p-

-p -p 
PM 
p 
p-
p-

-p 
-

-
-
-
-
-
-

Texture : 
Artifacts : 

-------------------------- ---

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch • P. O. Box 929 • Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913-1101-605 
CLIENT SAMPLE ID : 70056 
Sample Collected : 6/23/07 10:15 
Sample Receipt 6/27/07 
Date of Repor t 8/05/07 

Determination Result Units 

ALKALINITY 441 mg CaC03/L 
CO3, CaCO3 <1. 0 mg CaC03/L 
HCO3, CaCO3 441 mg CaCO3/L 
TDS 1970 mg/L 
Chloride 278 mg/L 
Fluoride 5. 16 mg/L 
Ammonia as N <0.03 mg/L 
NO2+N03-N 13.2 mg/L 
Phosphorus-Total 10 . 40 mg/L 
Sulfate , SO4 604 mg/L 

CalcTDS : 11 60 TDS/Cond: 
TDS/CalcTDS : 1 . 7 CalcTDS/Cond: 

Dilution 

50 

5 
25 
50 

CATION 
ANION 

• 

SUM: 
SUM: 

rB 
Certificate: WA Cl268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB: 130136 
SAMPLE: 584228 

Matrix: WATERG 

Method Analyzed 

2320B 6/29/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6/29/07 
300.0 7/15/07 
300.0 7/14/07 
350. 1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300.0 7/15/07 

0 . 00meq/L BALANCE 
30 . 43meq/L N/A % 

DATE ON SAMPLE ID READS 6/24/07 . 

Reviewed By: ~~ Date,:,3"/4£n7 --------------~..,,___-----,,,...._~---'----"--7f----- - -- ~105701 16: 19 

AZ : AZ0538 CA : CERT NO. 2080 CO: CERT NO. 1000019 ID: 1D00019 MT: CERT. 0027 NV, CERT. 1D19 WA: C1268 



U. S . EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL I NC . Contract : 
Lab Code : SILVER Case-No : --- SAS No : 

4~ 
CLIENT SAMPLE NO . 

W584230 

SDG No : 130136 
Matrix (soil/water) : WATER 
Level (low/med): LOW 

Lab Sample ID : W5842=3=0-
Date Received: 06/27/07 

% Solids : 0--:-0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7440 - 43 -9 
7440- 70 - 2 
7439-95-4 
7439 - 96- 5 
7440 - 09- 7 
7782-49- 2 
7440- 23 - 5 
7 440 - 62 - 2 
7440-66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 31 . 4 -
Calcium-- 136000 

-

Magnesium 69200 -
Manganese 0.70 u 
Potassium- 9520 
Sel enium - 1 6. 7 -
Sodium - 56100 -
Vanadi~ 1 2 . 5 -

Zinc - 41 . 5 -

Molybdenum 38 . 6 -
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Cl arity Before : CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
p-
p-
PM 
p 
p-

-p 
-p 
-

-
-
-
-
-
-
-

Tex ture : 
Artifacts : 

CLIENT ID: 70058 __________________________ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch • P.O. Box 929 • Kellogg, Idaho 83837-0929 • 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913- 1101-605 
CLIENT SAMPLE ID : 70059 
Sample Collected : 6/24/07 15:00 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Onits 

ALKALINITY 432 mg CaC03/L 
C03, CaC03 <1. 0 mg CaC03/L 
HC03, CaC03 432 mg CaC03/L 
TDS 672 mg/L 
Chlor· de 54.4 mg/L 
luoride 0.46 mg/L 

Ammonia as N <0.03 mg/L 
N02+N03 - N 3.74 mg/L 
Phosphorus-Total 0.300 mg/L 
Sulfate , S04 102 mg/L 

CalcTDS : 420 TDS/Cond: 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond: 

TIME ON SAMPLE ID READS 1300. 

Dilution 

5 

5 

CATION SUM: 
ANION SUM: 

~j 
~rtif1cate: WA Cl268 

Phone: (208)784-1258 • Fax : (208)783-0891 

SVL JOB : 1 3 0 1 3 6 
SAMPLE: 584231 

Matrix: WATERG 

Method Analyzed 

2320B 6/29/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6/29/07 
300.0 7/15/07 
300 .0 7/14/07 
350 . 1 7 /02/07 
353.2 7/10/07 
4500PE 7/11/07 
300.0 7/15/07 

O.OOmeq/L BALANCE 
12.57meq/L N/A % 

Reviewed By : ~rd&/ Datet'J?'/46//J7 
------------~------"'-"-~_c__=-c::..=-a----- Vos101 16:19 

AZ: AZ0538 CA: CERT NO . 2080 CO: CERT NO. 1000019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



4;) U. S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. Contract : 
Lab Code: SILVER Case-No: --- SAS No: 

W584231 

SDG No : 130136 
Matrix (soil/water): WATER 
Level (low/med) : LOW 

Lab Sample ID: W5842=3~,-
Date Received: 06/27/07 

% Solids : 0-:0 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7440-43 - 9 
7440 - 70 - 2 
7439-95-4 
7439 - 96-5 
7440 - 09-7 
7782-49-2 
7440-23-5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT ID : 70059 

Analyte Concentration C 

Cadmium 1 . 6 B 
Calcium-- 133000 
Magnesium 59700 
Manganese 0 . 70 u 
Potassium- 5620 
Selenium 6.4 
Sodium 32400 
Vanadi~ 37 . 2 
Zinc 5 . 6 B 
Molybdenum 50. 1 

Clarity Before : CLEAR 
Clarity After: CLEAR-

Q M 

p -p 
-p 

p-
p-
PM 
p 
p-

-p 
-p 

Texture : 
Artifacts : 

--------------- --------------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch P.O. Box 929 Kel logg, Idaho 83837- 0929 ■ 

CLIENT: GOLDER ASSOCIATES 
PROJECT : 913-1101-605 
CLIENT SAMPLE ID: 70060 
Sample Collected : 6/25/07 9 :20 
Sample Recei pt 6/27/07 
Date of Report 8/05/07 

Determi nation Result Units 

ALKALINITY 904 mg CaCO3/L 
CO3 , CaCO3 <1. 0 mg CaC03/L 
HCO3, CaCO3 9 04 mg CaCO3/L 
TDS 965 mg/L 
Chloride 26 . 7 mg/L 
Fluoride 0 . 85 mg/L 
Ammonia as N 0 . 03 mg/L 
NO2+N03-N <0 . 020 mg/L 
Phosphorus-Total 2 . 40 mg/L 
Sulfate , SO4 90 .0 mg/L 

CalcTDS : 660 TDS/ Cond: 
TDS/CalcTDS : 1 . 5 CalcTDS/Cond : 

Dilution 

5 

5 

CATION SUM: 
ANION SUM: 

~~ 
Certificate: WA C1268 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

SVL JOB: 130136 
SAMPLE: 584232 

Matrix: WATERG 

Method Analyzed 

2320B 6/29/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6/29/07 
300 . 0 7/15/07 
300 . 0 7/14/07 
350. 1 7/02/07 
353.2 7/10/07 
4500PE 7/11/07 
300.0 7/15/07 

0 .00meq/L BALANCE 
20.72meq/L N/A % 

Reviewed By : ~~ Date ~<f'/4~/42 
--- ---------~-__..~~-""'..,_..-"-,a----- 8'iosXi116:19 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. !D00019 ID: 1000019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



U. S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC. Contract : 
Lab Code: SILVER Case-No: --- SAS No : 

44 
CLIENT SAMPLE NO. 

W584232 

SDG No : 130136 
Matrix (soil/water): WATER 
Level ( l ow/med): LOW 

Lab Sample ID: W5842=3~2- 
Date Received : 06/27/07 

% Solids: 0~ 

Concentration Units (ug/L or mg/kg dry wei ght): UG/L 

CAS No. 

7440-43-9 
7440 - 70 - 2 
7439 - 95-4 
7439-96-5 
7440 - 09 - 7 
7782- 49 - 2 
7440-23 - 5 
7440 - 62 - 2 
7440-66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After : COLORLESS 

Comments : 

Analyte Concentration C 

Cadmium 0.60 u 
Calcium-- 58200 
Magnesium 193000 -
Manganese 220 -
Potassium- 12200 -
Selenium - 0.70 B 
Sodium - 31600 
Vanadi~ 1 . 4 B 
Zinc - 49 . 9 
Molybdenum 20 . 1 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-

Clarity Before : CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p 
p 
p-
PM 
p 
p 
p 
p 

Texture: 
Artifacts : 

CLIENT ID : 70060 ____ _ _____ _____________ _ __ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
;J~ 

Cer t ificate: WA C1268 
One Government Gulch • P. O. Box 929 • Kellogg , Idaho 83837-0929 • Phone: (208)784-1258 • Fax: (208)783-0891 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 - 1101-605 
CLIENT SAMPLE ID : 7006 1 
Samp l e Collected : 6/25/07 13 : 45 
Sample Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Onits 

ALKALINITY 435 mg CaC03/L 
C03 , CaC03 <1. 0 mg CaC03/L 
HC03, CaC03 435 mg CaC03/L 
TDS 579 mg/L 
Chloride 34 . 6 mg/L 
Fluoride 0.38 mg/L 
Ammonia as N 1. 55 mg/L 
N02+N03-N -$", i3 -~ mg/L 
Phosphorus-Total 0 .0 40 mg/L 
Sulfa t e, S04 82.7 mg/L 

CalcTDS: 
TDS/CalcTDS: 

393 TDS/Cond : 
1 .5 CalcTDS/Cond: 

Dilution 

5 

-5--- i 

5 

CATION SUM : 
ANION SUM : 

Method 

2320B 
2320B 
2320B 
2540C 
300 . 0 
300 . 0 
350 . 1 
353 . 2 
4500PE 
300.0 

SVL JOB : 13013 6 
SAMPLE : 584233 

Matrix: WATERG 

Analyzed 

6/29/07 
6/29/ 07 
6/29/07 
6/29/07 
7/15/07 
7/14/07 
7 /02/07 
7/10/07 
7/1 1 /07 
7/15/07 

O. OOmeq/ L BALANCE 
12 . 42meq/L N/A % 

Reviewed By : __________ 0__.~· ;c.-,~"-"-'c..=-c..;--,<"---- - Date ~3"/44/47 
~ a;osx'i7 16: 19 

AZ: AZ0538 CA : CERT NO. 2080 CO: CERT NO. ID00079 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



4f6 U. S . EPA - CLP 

1 CLIENT SAMPLE NO . 
I NORGANIC ANALYSES DATA SHEET 

W58423 3 
Lab Name: SVL ANALYTICAL INC. Contract : 
Lab Code : SILVER Case-No : --- SAS No: SDG No : 130136 
Matri x (soi l /water) : WATER 
Level (low/med) : LOW 

Lab Sample ID: W5842=3=3-
Date Received : 06 /27/07 

% Solids: o-=-o 
Concent ration Units (ug/L or mg/kg dry weight): UG/L 

CAS No . 

7440 -43-9 
7440-70-2 
7439-95- 4 
7439-96-5 
7440-09-7 
7782 - 49- 2 
7440 - 23- 5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After: COLORLESS 

Comments : 
CLIENT ID: 70061 

Analyte Concentration C 

Cadmium 0 .60 u 
Calcium-- 107000 
Magnesium 47300 -
Manganese 0.70 u 
Potassium- 528 0 
Selenium -

1 . 7 B 
Sodium - 40500 
Vanadi~ 3. 1 B 
Zinc - 3.0 u 
Molybdenum 220 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-
p-
p-
PM 
p 
p -p 
p 

Texture : 
Artifacts : 

------ - --------------- -------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch a P.O. Box 929 • Kellogg, Idaho 83837- 0929 • 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913-1101-605 
CLIENT SAMPLE ID : 70062 
Sample Collected : 6/25/07 14 : 15 
Sampl e Receipt 6/27/07 
Date of Report 8/05/07 

Determination Result Units 

ALKALINITY 601 mg CaC03/L 
C03 , CaC03 <1 . 0 mg CaC03/L 
HC03, CaC03 601 mg CaC03/L 
TDS 776 mg/L 
Chloride 27.6 mg/L 
Fluoride 0.61 mg/L 
Ammonia as N <0 . 03 mg/L 
N02+N03 - N 1 4. 3 mg/L 
Phosphorus-Total 0 .040 mg/L 
Sulfate , S04 87 . 2 mg/L 

CalcTDS: 490 TDS/Cond: 
TDS/CalcTDS: 1 . 6 CalcTDS/Cond: 

Dilution 

5 

5 

CATION SUM : 
ANION SUM : 

J-14 
Certificate: WA C1268 

Phone: (208)784-1258 • Fax: (208)783-0891 

SVL JOB : 1 3 0 1 3 6 
SAMPLE : 584234 

Matrix : WATERG 

Method Analyzed 

2320B 6/29/07 
2320B 6/29/07 
2320B 6/29/07 
2540C 6 /29/07 
300 . 0 7/15/07 
3 00 . 0 7/14/07 
350.1 7/02/07 
353.2 7/10/07 
4500PE 7/1 1 /07 
300 . 0 7/1 5/07 

O. OOmeq/L BALANCE 
15.66meq/L N/A % 

.AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. !D00019 ID: !D00019 MT: CERT. 0027 NV: CERT. I019 WA: C1268 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . Contract: 
Lab Code : SILVER Case-No: --- SAS No: 

i itc. 
CLIENT SAMPLE NO. 

W584234 

SDG No : 130136 
Ma~rix (soil/water) : WATER 
Level (low/med): LOW 
% Solids: 0--:-0 

Lab Sample ID: W5842=3~4-
Date Received: 06/27/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No . 

7440 - 43-9 
7440-70-2 
7439-95- 4 
7439-96-5 
7440-09-7 
7782-49- 2 
7440-23-5 
7440 - 62 - 2 
7440 - 66-6 
7439-98-7 --

Color Before: COLORLESS 
Color After : COLORLESS 

Comments: 
CLIENT ID : 70062 

Analyte Concentration C 

Cadmium 0.60 -u 
Calcium-- 108000 
Magnesium_ 99100 -

Manganese_ 0 . 70 u 
Potassium 6240 
Selenium - 7 . 1 -
Sodium - 32000 -
Vanadi~ 5.2 -
Zinc -

3 . 0 u 
Molybdenum 15 . 5 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

p 
p-
p-

-p -p 
PM 
p 
p 
p 
p 

Texture : 
Artifacts : 

-------- ---------------------

FORM I - IN 



SVL ANALYTI CAL, INC. 
One Government Gulch ■ P. O. Box 929 ■ Kellogg, Idaho 83837-0929 • 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 . 1101605 
CLIENT SAMPLE ID : 70063 
Sample Collected : 6/25/07 14 : 30 
Sample Receipt 7/ 1 2/07 
Date of Report 8/15/07 

De termination Result Units 

ALKALINITY 838 :f" mg CaCO3/L 
CO3, CaCO3 <1 . 0 U:f mg CaCO3/L 
HCO3, CaCO3 838 "T mg CaCO3/L 
TDS 976 T mg/L 
Chl oride 43. 3 "J"""mg/L 
Fluoride 0. 71 ·T mg/L 
Ammonia as N 0 . 06 mg/L 
NO2+N03 - N 0.993 mg/L 
Phosphorus-Total 0 . 070 J mg/L 
Sulfate, SO4 116.Tmg/L 

CalcTDS: 664 TDS/Cond : 
TDS/Calc TDS : 1 . 5 CalcTDS/Cond : 

Dilution 

5 
5 

5 

CATION SUM: 
ANION SUM: 

Lf 
Certificate: AZ AZ0538 

Phone: (208)784- 1258 • -- Fax: (208)783-0891 

Method 

2320B 
2320B 
2320B 
2540C 
300.0 
300 . 0 
350 .1 
353 . 2 
4500PE 
300 . 0 

O. 00meq/L 
20.49meq/L 

SVL JOB : 1 3 0 4 31 
SAMPLE: 587544 

Matrix: WATERG 

Analyzed 

7/16/07 
7/16/07 
7/16/07 
7/16/07 
7/30/07 
7 /30/07 
7/20/07 
7 /23/07 
7/26/07 
7 /30/07 

BALANCE 
N/A % 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1000019 MT: CERT. 0027 NV: CERT. 1019 WA: C1268 



U.S . EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANI C ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . 
Lab Code : SILVER Case-No : ---
Matrix (soil/water): WATER 
Level (low/med) : LOW 
% Solids : 0--:-0 

Contract : 
SAS No : 

W587544 

SDG No : 1 3 0 4 31 
Lab Sample ID: W5875~4~4-
Date Received : 07/12/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440 - 43- 9 
7440-70 - 2 
7439 - 95-4 
7439 - 96- 5 
7440-09-7 
7782-49-2 
7440-23-5 
7440 - 62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Col or After : COLORLESS 

Comments : 
CLIENT ID : 70063 

Analyte Concentration C Q 

Cadmium O.E>O u 
Calcium-- 124000 
Magnesium_ 127000 -
Manganese 1 1 4 -
Potassium- 13800 -

- -Selenium 11 . 2 ~~-
Sodium - -53900 
Vanadi~ 2 .4 B 
Zinc - 3 . 1 B 
Molybdenum 29.4 -

-
-
-
-
-
-

-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

M 

p 
p 
p-
p-
p-
PM 
p 
p-
p-

-p 
-

-
-
-
-
-
-
-
-
-
-
-
-

-

Texture : 
Artifacts: 

- ----------------------------

FORM I - IN 



SVL ANALYTICAL, INC . 
One Government Gulch P.O. Box 929 • Kellogg , Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 . 1101605 
CLIENT SAMPLE ID : 70064 
Sample Collected : 6/25/07 15 : 10 
Sample Receipt 7/ 12/07 
Date of Report 8/ 15/07 

Determination Result Q__ Uni ts 

ALKALINITY 493 y mg CaCO3/L 
CO3, CaCO3 <1 . 0 l,CJ' mg CaCO3/L 
HCO3, CaCO3 493 J mg CaCO3/L 
TDS 894 -:f" mg/ L 
Chloride 54. 7 T mg/L 
Fluoride 0. 20 T mg/L 
Ammonia as N 0 . 09 mg/L 
NO2+NO3 - N 8 . 48 mg/L 
Phosphorus - Total 0 . 140 T mg/L 
Sulfate, SO4 198 Tmg/L 

CalcTDS : 557 TDS/Cond : 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond : 

Dilution 

10 

l 0 

1 0 

CATION 
ANION 

• 

SUM : 
SUM: 

Reviewed By : ~f 

5 
CeFtificate: AZ AZ0538 

Phone: (208)784-1258 ■ Fax: (208)783-0891 

Method 

2320B 
2320B 
2320B 
2540C 
300 . 0 
300.0 
350.1 
353 . 2 
4500PE 
300 . 0 

0 . 00meq/L 
16 . 14meq/ L 

SVL JOB : 1 3 0 4 3 1 
SAMPLE : 587545 

Matrix : WATERG 

Analyzed 

7/16/07 
7/16/07 
7/16/07 
7/ 16/07 
7/30/07 
7/30/07 
7/20/07 
7/18/07 
7/26/07 
7/30/07 

BALANCE 
N/A % 

Al: AZ0538 CA : CERT NO. 2080 CO: CERT NO. 1D00019 I O: 1D00019 MT: CERT. 0027 NV: CERT. !D19 WA : C1268 



/ _5 U. S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

W587545 
Lab Name : SVL ANALYTICAL INC . Contract : 
Lab Code : SILVER Case-No : --- SAS No: SDG No: 1 30431 
Matrix (soil/water) : WATER Lab Sample ID: W5875~4~5--
Level (low/med): LOW Date Received: 07/12/07 
% Solids: 07r 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No . 

7440-43-9 
7440 - 70-2 
7439 - 95- 4 
7439 - 96- 5 
7440-09- 7 
7782-49-2 
7440 - 23- 5 
7440 - 62- 2 
7440-66-6 
7439- 98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 

Analyte Concentration C Q 

Cadmium 0.60 -u 
Calci um-- 132000 
Magnesium 80400 -
Manganese 0 . 70 u 
Potassium- 7280 
Selenium - 8.5 - N - - ---Sodium 40100 
Vanadi~ 4 .4 B 
Zinc - 3 .0 u 
Molybdenum 98.0 -

-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

M 
-p 
p-
p-
p-
p 
PM 
p 

-p 
p 
p 

Texture : 
Artifacts : 

CLIENT ID : 70064 ___ _ _ ___ _______________ ___ _ 

FORM I - I N 



SVL ANALYTICAL, INC. 
{J; 

Certificate: AZ AZ0538 
One Government Gulch • P.O. Box 929 Kellogg, Idaho 83837-0929 • Phone : (208)784-1258 ■ Fax: (208)783-0891 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913 . 1101605 
CLIENT SAMPLE ID : 70065 
Sample Collected : 7/10/07 15 : 00 
Sample Receipt 7/12/07 
Date of Report 8/15/07 

Determination Result Units 

ALKALIN ITY 786 mg CaCO3/L 
CO3, CaCO3 <1. 0 mg CaCO3/L 
HCO3, CaCO3 786 mg CaCO3/L 
TDS 1 360 mg/L 
Chloride 74 . 4 mg/L 
Fluoride 0 . 22 mg/L 
Ammonia as N 0.07 mg/L 
NO2+NO3-N 5 .0 0 mg/L 
Phosphorus - Total 0. 1 20 mg/L 
Sulfate, SO4 319 mg/L 

CalcTDS: 870 TDS/Cond : 
TDS/CalcTDS : 1 . 6 CalcTDS/Cond : 

Dilution 

25 
2 

10 

25 

CATION SUM : 
ANION SUM: 

SVL JOB: 1 30431 
SAMPLE: 587546 

Matrix : WATERG 

Method Anal yzed 

2320B 7/16/07 
2320B 7/16/07 
2320B 7/16/07 
2540C 7/16/07 
300.0 7/30/07 
300.0 7/30/07 
350 . 1 7/20/07 
353 . 2 7/18/07 
4500PE 7/26/07 
300.0 7/3 0/0 7 

0.00meq/L BALANCE 
24 .81meq/L N/A % 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1000019 I D: 1000019 MT: CERT. 0027 NV: CERT. 1019 HA : Cl268 



U.S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

W587546 
Lab Name: SVL ANALYTICAL INC. 
Lab Code: SILVER Case-No : - --

Contract : 
SAS No : SDG No: 130431 

Matrix (soil/water): WATER 
.~--

Lab Sample ID: W587546 
Level (low/med) : LOW 
% Solids: 0--:-0 

Date Received: 07/12/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L_ 

CAS No. 

7440-43-9 
7440-70 - 2 
7439 - 95-4 
7439 - 96-5 
7440-09-7 
7782 - 49 - 2 
7440 - 23 - 5 
7440 - 62-2 
7440 - 66-6 
7439 - 98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Analyte Concentration C Q 

Cadmium 0.60 u 
Calcium-- 209000 
Magnesium 133000 
Manganese 3.9 B 
Potassium- 11900 
Selenium 45 . 6 N ---Sodium 60700 
Vanadi~ 2 . 7 B 
Zinc 3 . 0 u 
Molybdenum 17.5 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Comments : 
CLIENT ID:_~ 7cx::> "$ HflL-

FORM I - IN 

M 

p 
-p 
-p 

p-
p-
PM 
p 
p-

-p 
-p 

Texture: 
Artifacts: 



SVL ANALYTICAL, INC. 
One Government Gulch ■ P.O. Box 929 Kellogg, Idaho 83837-0929 • 

CLIENT : GOLDER ASSOCI ATES 
PROJ ECT : 913.1101605 
CLIENT SAMPLE ID : 70066 
Sample Collected : 7/10/07 15 : 05 
Sample Receipt 7/12/07 
Date of Report 8/1 5 /07 

Determination Result Units 

ALKALINITY 789 mg CaCO3/L 
CO3, CaCO3 <1. 0 mg CaCO3/L 
HCO3, CaCO3 789 mg CaCO3/L 
TDS 1350 mg/L 
Chloride 76 . 1 mg/L 
Fluoride 0 . 22 mg/L 
Ammonia as N 0.08 mg/L 
NO2+N03 - N 5. 13 mg/L 
Phosphorus- Total 0 . 130 mg/L 
Su l fate , SO4 325 mg/L 

CalcTDS : 880 TDS/Cond : 
TDS/CalcTDS : 1 . 5 CalcTDS/Cond: 

Dilution 

1 0 
2 

10 

10 

CATION SUM : 
ANION SUM : 

r; 
Certificate: AZ. AZ.0538 

Phone: (208)784-1258 • Fax: (208)783- 0891 

SVL JOB : 1 3 0 4 3 1 
SAMPLE : 587547 

Matrix: WATERG 

Method Analyzed 

2320B 7/ 16/07 
2320B 7/16/07 
2320B 7/16/07 
2540C 7/16/07 
300.0 7/30/07 
300.0 7 /30/07 
350. 1 7/20/07 
353 . 2 7/18/07 
4500PE 7/ 26/07 
300.0 7 /30/07 

0.00meq/L BALANCE 
25.07meq/L N/A % 

Revi ewed By : ~~ Date A?pf/47 
------------~-==-"---'-~=-=------- 8?1s/67 8:02 

/Q: AZ0538 CA: CERT NO. 2080 CO : CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. 1D19 WA: C1268 



/? U . S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . 
Lab Code : SILVER Case-No : ---
Matrix (soil/water): WATER 
Level (low/med): LOW 
% Solids : 0-:-0 

Contract: 
SAS No : 

W587547 

SDG No : 130431 
Lab Sample ID : W5875~4=7- 
Date Received: 07/12/07 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439- 95-4 
7439- 96-5 
7440 - 09-7 
7782-49-2 
7440-23-5 
7440-62-2 
7440-66-6 
7439- 98-7 --

Color Before: COLORLESS 
Color After : COLORLESS 

Comments: 

Anal yte Concentration C Q 

Cadmium 0.60 u 
Calcium-- 208000 
Magnesium 133000 -
Manganese 3 . 5 B 
Potassium- 11 900 
Selenium - 45 . 4 -

N 
Sodium - 60400 - - --

Vanadi~ 2 . 9 B 
Zinc - 3.0 u 
Molybdenum 18 . 0 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

M 

p 
p-
p-

-p 
p-
PM 
p 
p-
p-

-p 
-

-
-
-
-
-
-
-
-
-
-

Texture : 
Artifacts : 

CLIENT ID: 70066 ________________________ __ _ 

FORM I - IN 



SVL ANALYTICAL, INC. 
2 

Certificate: AZ AZ0538 
One Government Gulch ■ P.O. Box 929 ■ Kellogg, Idaho 83837-0929 ■ Phone: (208)784-1258 • Fax: (208)783-0891 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 .11 01605 
CLIENT SAMPLE ID: 70067 
Sample Collected : 7/10/07 16:30 
Sample Receipt 7/12/07 
Date o f Report 8/15/07 

Determination Result Units 

ALKALINITY 1180 mg CaCO3/L 
CO3, CaCO 3 < 1 . 0 mg CaCO3/L 
HCO3, CaCO3 1180 mg CaCO3/L 
TDS 1180 mg/L 
Chloride 22.8 mg/L 
Fluoride <0. 1 0 mg/ L 
Ammonia as N 0 . 50 mg/L 
NO2+NO3 - N 0 . 042 mg/L 
Phosphorus-Total 0.970 mg/L 
Sulfate , SO4 98.3 mg/L 

CalcTDS : 831 TDS/Cond: 
TDS/CalcTDS: 1 . 4 CalcTDS/Cond : 

Dilution 

5 

5 

CATION SUM: 
ANION SUM: 

SVL JOB: 130431 
SAMPLE: 587548 

Matrix: WATERG 

Method Analyzed 

2320B 7/16/07 
2320B 7/16/07 
2320B 7/16/07 
2540C 7/16/07 
300 . 0 7/30/07 
300 . 0 7/30/07 
350. 1 7/20/07 
353.2 7/23/07 
4500PE 7/26/07 
300.0 7 /30/07 

0.O0meq/L BALANCE 
26.33me q/L N/A % 

Reviewed By : ~ /~ Date P?'b,...<'/47 ------ ------~""--~a,o/q,c...c,,~...c:;;,.-""""c::g....----- t,j(;fo7' 8:02 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1000019 IO: 1000019 MT : CERT. 0027 NV: CERT. 1019 WA: C1268 



U.S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . Contract: 
Lab Code : SILVER Case No: --- SAS No : 

W587548 

SDGNo: 130431 
Matrix (soil/water) : WATER 
Level (low/med): LOW 

~--Lab Sample ID : W587548 
Date Received : 07/12/07 

% Solids : 0~ 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439-95-4 
7439-96-5 
7440-09-7 
7782 - 49-2 
7440 - 23 - 5 
7440-62-2 
7440-66 - 6 
7439-98-7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration C Q 

Cadmium 0.60 -u 
Calcium-- 95600 
Magnesium_ 211000 -

-Manganese 493 
Potassium- 16000 -
Selenium - 0.57 B N 
Sodium -

37500 ---
Vanadi~ 1 . 0 TI -Zinc 3.0 u 
Molybdenum 11 . 9 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

M 

p 
p-
p-
p-
p-
PM 
p 
p-
p-
p-

-
-
-
-
-

Texture : 
Artifacts: 

CLIENT ID: 70067 _____________ _____________ _ 

FORM I - IN 



SVL ANALYTICAL, INC . 9 
Certificate: AZ AZ0538 

One Government Gulch • P.O. Box 929 • Kellogg, Idaho 83837- 0929 • Phone: {208)784-1258 • Fax: (208)783-0891 

CLIENT : GOLDER ASSOCIATES 
PROJECT: 913 .1101605 
CLIENT SAMPLE ID : 70069 
Sample Collected: 7/10/07 17:45 
Sample Receipt 7/ 12/07 
Date of Report 8/75/07 

Determination Result Units 

ALKALI NITY 1280 mg CaC03/L 
C03, CaC03 <1 . 0 mg CaC03/L 
HC03, CaC03 1280 mg CaC03/L 
TDS 1180 mg/L 
Chloride 14. 9 mg/L 
Fluoride <0. 1 0 mg/L 
Ammonia as N 0 . 39 mg/L 
N02+N03- N <0.020 mg/L 
Phosphorus - Total 0 . 100 mg/L 
Sulfate, S04 69.5 mg/L 

CalcTDS: 850 TDS/Cond: 
TDS/Cal cTDS: 1 . 4 CalcTDS/Cond : 

Dilution 

5 

2 

CATION SUM: 
ANION SUM: 

SVL JOB: 730431 
SAMPLE : 587549 

Matrix: WATERG 

Method Analyzed 

2320B 7/16/07 
2320B 7/ 16/07 
2320B 7/16/07 
2540C 7/16/07 
300 . 0 7/30/07 
300 . 0 7 /30/07 
350. 1 7/20/07 
353.2 7/23/07 
4500PE 7/26/07 
300 . 0 7/30/07 

O.OOmeq/L BALANCE 
27.35meq/L N/A % 

Reviewed By=------------~~~~·r"-"d.~~:AjL~~-----Date_-f-'-'+--=--'--~ a s:02 
AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. 1D00019 ID: 1D00019 MT: CERT. 0027 NV: CERT. ID19 WA: C1268 



If U. S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name : SVL ANALYTICAL INC . 
Lab Code: SILVER Case- No : ---
Matrix (soil/water) : WATER 
Level (low/med): LOW 
% Solids : 0-:-0 

Contract : 
SAS No : 

W587549 

SDG No : 130431 
Lab Sample ID : W5875~4=9- 
Date Received : 07/12/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . 

7440-43-9 
7440-70-2 
7439 - 95- 4 
7439-96-5 
7440 - 09-7 
7782 - 49-2 
7440 - 23-5 
7440 - 62-2 
7'440-66 - 6 
7439-98 - 7 

-
-

Color Before: COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT ID : 70069 

Analyte Concentration C Q 

Cadmium 0.60 -u 
Calcium-- 68200 
Magnesium_ 235000 -
Manganese 6040 -
Pot assium- 14000 -

Selenium - 0 . 37 B N 
Sodium - 35400 ---
Vanadi~ 1 . 0 u 
Zinc - 8.3 B 
Molybdenum 1 6. 3 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

M 

p 
p-
p-
p-
p-
PM 
p 
p-
p-
p-
-

-
-
-
-
-
-

-
-

Texture: 
Artifacts : 

-----------------------------

FORM I - IN 



SVL ANALYTICAL, I NC. 
One Gove~nment Gulch P. O. Box 929 Kellogg, Idaho 83837-0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 913 .1101605 
CLIENT SAMPLE ID : 70070 
Sample Collected : 7/10/07 19 : 00 
Sample Receipt 7/12/07 
Date of Report 8/15/07 

Determination Result Units 

ALKAL I NITY 797 mg CaCO3/L 
CO3, CaCO3 <1. 0 mg CaCO3/L 
HCO3, CaCO3 797 mg CaCO3/L 
TDS 1230 mg/L 
Chloride 60 . 3 mg/L 
Fluoride <0 . 1 0 mg/L 
Ammonia as N <0.03 mg/L 
NO2 +NO3 - N 5 . 76 mg/L 
Phosphorus - Total 0 . 11 0 mg/L 
Sulfate , SO4 255 mg/L 

CalcTDS : 800 TDS/Cond: 
TDS/CalcTDS : 1 . 5 CalcTDS/Cond : 

Dilution 

1 0 

1 0 

1 0 

CATION 
ANION 

• 

SUM : 
SUM : 

/(· 
c~tificate: AZ AZ0538 

Phone: (208)784-1258 ■ Fax: (208)783- 0891 

SVL JOB : 130431 
SAMPLE : 587550 

Matrix : WATERG 

Method Analyzed 

2320B 7/16/07 
2320B 7/16/07 
2320B 7/16/07 
2540C 7/16/07 
300 . 0 7 /30/07 
300 . 0 7 /30/07 
350. 1 7/20/07 
353.2 7/18/07 
4500PE 7/26/07 
300.0 7 /30/07 

0.00meq/L BALANCE 
23.35meq/L NIA% 

Reviewed By: ~~ Dated'..b6/4>7 
----------- - --~-~~~---(!---- ahi?101 a, 02 

f:<Z.: f:<Z.0538 CA: CERT NO. 2080 CO: CERT NO. ID00019 IO : 1000019 MT: CERT . 0027 NV: CERT. 1D19 WA: C7268 



')C U.S. EPA - CLP 

1 CLIENT SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . 
Lab Code: SILVER Case No : ---
Matrix (soil/water) : WATER 
Level (low/med) : LOW 
% Solids: 0--:-0 

Contract : 
SAS No : 

W587550 

SDG No : 1 3 0 4 3 1 
Lab Sample ID : W5875=5=0-
Date Received : 07/12/07 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No. 

7440-43-9 
7440-70-2 
7439-95-4 
7439-96 - 5 
7440-09-7 
7782 - 49- 2 
7440-23-5 
7440-62-2 
7440-66-6 
7439-98-7 --

Color Before : COLORLESS 
Color After : COLORLESS 

Comments : 
CLIENT ID : 70070 

Analyte Concentration C Q 

Cadmium 0.60 u 
Calcium-- 203000 
Magnesium_ 123000 -

Manganese 0 . 70 TI 
Potassium- 9650 
Selenium - 32 . 1 - N 
Sodium - 48300 - - - -
Vanadi~ 2 . 6 B 
Zinc - 3 . 0 u 
Molybdenum 1 4 . 1 -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before : CLEAR 
Clarity After : CLEAR-

M 

p 
p-
p-
p-
p-
PM 
p 
p-
p 
p-

Texture : 
Artifacts: 

-------------------- ---------

FORM I - IN 



SVL ANALYTICAL, INC. 
One Government Gulch • P.O. Box 929 Kellogg, Idaho 83837- 0929 

CLIENT : GOLDER ASSOCIATES 
PROJECT : 91 3 . 1 1 0 1 6 0 5 -, /"0:71 L t . 
CLIENT SAMPLE ID : ].D.e-:n- IV r ~ -re7/)½\_ 
Sample Collected: 7/10/07 19 : 30 ti 0 
Sample Receipt 7/12/07 
Date of Report 8/15/07 

Determination Result Units Dilution 

ALKALINITY 455 mg CaCO3/L 
C03 , CaCO3 <1 . 0 mg CaCO3/L 
HCO3, CaCO3 455 mg CaCO3/L 
TDS 702 mg/L 
Chl oride 62 . 0 mg/L 10 
Fluoride 0. 21 mg/L 
Ammonia as N <0.03 mg/L 
NO2+N03-N 3 . 64 mg/L 1 0 
Phosphorus- Total 0.470 mg/ L 
Sulfate, SO4 1 03 mg/ L 5 

CalcTDS : 442 TDS/Cond : CATION 
TDS/CalcTDS : 1 • 6 CalcTDS/Cond : ANION 

• 

SUM: 
SUM : 

// 
Certificate: Al AZ0538 

Phone: (208)784-1258 ■ fax: (208)783- 0891 

SVL JOB : 1 3 0 4 3 1 
SAMPLE : 587551 

Matrix : WATERG 

Method Analyzed 

2320B 7/16/07 
2320B 7 /16/07 
2320B 7/16/07 
2540C 7/16/07 
300 .0 7/30/07 
300.0 7 /30/07 
350 . 1 7/20/07 
353 . 2 7/18/07 
4 500PE 7/26/07 
300 .0 7 /30/07 

0 . 00meq/L BALANCE 
13 .26meq/L N/A % 

Reviewed By : ~~ Date o~/!OP7 
------ - -----~~"""-"~'--~.-.C,"""'"'~------ /151/07 8:02 

AZ: AZ0538 CA: CERT NO. 2080 CO: CERT NO. !000019 ID: 1000019 MT: CERT. 0027 NV: CERT. 1019 WA: C1268 



:)) U . S. EPA - CLP 

1 CLIENT SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

Lab Name: SVL ANALYTICAL INC . 
Lab Code : SILVER Case-No : ---
Matrix (soil/water): WATER 
Level (low/med) : LOW 
% Solids : 0~ 

Contract: 
SAS No: 

W587 551 

SDG No: 1 3043 1 
Lab Sample ID : W5875=5~1-
Date Received : 07/12/07 

Concentration Uni ts (ug/L or mg/kg dry weight): UG/L_ 

CAS No . 

7440 - 43 -9 
7440-70 - 2 
7439 -95-4 
7439 - 96-5 
7440-09-7 
7782-49-2 
7440 - 23 - 5 
7440 - 62 - 2 
7440 - 66 - 6 
7439- 98 - 7 --

Color Before: COLORLESS 
Color After: COLORLESS 

Comments : 

Analyte Concentration C Q 

Cadmium 1 . 4 B 
Calcium-- 125000 
Magnesium_ 58100 
Manganese 0 . 70 u 
Potassium- 5420 
Selenium 4 . 3 N - ---Sodium 34 100 
Vanadi~ 80 . 9 
Zinc 3 . 3 B 
Molybdenum 44 . 9 

Clarity Before : CLEAR 
Clarity After : CLEAR-

r+ 

M 

p 
p-

-p 
p-
p-
PM 
p 
-p 

p-
p-

Texture: 
Artifacts : 

CLIENT ID: 7007 10 _ ___ _ _ ___________________ __ _ 

FORM I - IN 



ATTACHMENT 4 

LABORATORY NARRATJVE AND CHAIN-OF-CUSTODY DOCUMENTATION 

Golder Associates 



GOLDER ASSC OCIATES, INC 

PROJECT NAME: MONSANTO 

SVUSDG: 130061 

DOCUMENT 

Cover Sheet 
SDG: 130061 

Data Report Forms 
Raw Data 
Preparation Logs 
Air Bill 
Chain of Custody 
Sample Log-In 
Cover Sheet 
Cooler Receipt Form 
Run Logs 
Communication 

1 

PAGE NUMBERS 

1 1 

2 45 
46 255 

256 257 
258 258 
259 259 
260 260 
261 261 
262 262 
263 264 
265 265 



NARRATIVE 

SVL/SDG: 130061 

Water samples received June 22, 2007 for metals and non
metals. 
Cooler temperature 15. 5°C. 

Client identification indicated in comment section of Forms 1 
and 5A. 



NL AN~LYTICAL CHAIN OF CUSTODY RECORD 
Page_/ of _f_ 

SVL Analytical, Inc. • One Government Gulch • Kellogg , ID 83837 • (208) 784.1258 • FAX: (208) 783-0891 

Rcporl 10 Company: :~o!.b.,,,. lhs~~.s .frv, , 
Con1ac1: _..,_/_·'1, .. ,..,_: ... c ... t.&,""""' ... ,,~~""',/._____./5,l=· ·-=-.... .:--::· -b=i __ 
Address: 

Sv-ek , '-<)\;) 
If ; Or-;, t,.)iE U&-eia. ft, ti l2.,i 
/2-4,vz,,,h,;,,..,J , f/\,1Yr .f J 6 ,-2-

s~ Invoice Senl To: ____ ~-~a...--------
Con1act: _ ________ _ ____ _ 

Address: _________ _____ _ 

FOR SVL USE ONLY 

SVLJOB # 

/5-5~ 
TEMP Oh Receipt: l ?:{)OCof 
Table I. •· Matrix Type 

I = Surface Wa1cr, 2 • Ground Wa[cr 

3 n Soil/Scdinienl, 4 • Ri11satc. S ~ Oil 

6 a Waste, 7 = 0lher 

Phone Number; _ ._;i,,,..... __ 4~2-___,r-'.___7_Y_f-d_· ·_,.,.5c..-------'c...L.,-
FAX Number: _~...:."_2_r __ .;:..0_...,c=_.::.S_,_..,_~--

E-mail : 

Phone Number. ____ __________ _ 

FAX Number. _________ _ ____ _ 

PO#: 

Projecl Name: /11.tA,,1 J ~~ Zd 
Sampler's Signature: ~~--r / ~:::::::::::\,, 

.:t'b Indicate State of sample origination: _____ _ 

2 

j ' 

5 

6 

.. 
8 

9 

io 

Sample ID 

Plea~e take care 10 distinguish between: 

1 and I 
2 and z 
5 ands 
0 and o 

Thanks! 

/Oobl 
~- . ·-' 

t.pD_O 2- . 
. OQ(:;, (i 

701;1ur .. --- --
7~0.0. 
}oo_q?_ 
7_CXJ0~ 
700w1 'I 

Rt:Hnquished by; 

ltelinquishcd by: 

• Sample Reject: OReturn 

Collection 
; 
I 

I 

Date : Time 

Misc. 

D Dispose 0 Store (30 Days) 

USACE? Oves ~o 

Preservative(s) 

I I I 
! . 

Analyses Required 

I , ! 
i I 
I i 

,.,,Ni\ ' 'I . 

i I 
I ! 

White: LAB COPY Yellow: CUSTOMER COPY 

...... 
~ .. 
e 
"' .. 
. 5: 
ti = ... 
] 

Comments 

Thnc: /;;? dS 
Time:: 

SVL-COC 9/0S 



SAMPLE LOG-IN SHEET 

Lab Name 
~\}L ft.(\) A L '-l -r i ·c-.AL 

Page _lot 

Received By (Print Name) -t ~1£.b,. itJ1/»~ 
Received By (Signature) 

-~ '-· '- ./ o c.; I {!,f_.,~ 

Case Number Sample/ Deli very Group No. NRAS Nurnbei 

Corresponding 

Remarks: 
Condition ·c 

EPA Aqueous Sample Tag # Assiwned Sample 
Remarks: Sample -ff. Sample pH Lab Shipment, 

etc . 

1. Custody Seal(s) - ~r ese~t~ 
Intact/Broken 1trol 51>3 ~°?)<} .Drrn--e 

2. Custody Seal . Nos. ..:::::::.:: 
/" 1rooi, st~l.\o. 

T~~sent* 3. 
Reoorts/Chai n of 

stodu ~ -~-.,-

1CYnL/ or Packing Lists cS'633\.\ \ 
4. Airbill ~icker 

·, /")()f)5 ~~:;..{d--sent* 

<G~o'J..:'.2d3(Q '£5] 
V 

5 . Airbill No. 

7[X)Ofn ~8~~~ 
6. Sample Tags Present~~ --iooo, :Si~.:><-lL\ 

S~le Tag _J iStPrl 0 
N ers (_listed on affic 

~3>t~ port/Chain of nooot· stodv Re~~rr1 

7. Sample Condition ~ Broken*/ 
Leaking 10009 :Si:33-f{" \ 

8. Cooler Present/~ 
Tem_()erature / Indi cator Bott le 

9. Cooler /t) ,'5c0 // Temperature 

10. Does information ~ / No* / on Traffic 
Reports/Chain of 
Custody Recor ds 
and sample t ags / agr ee? 

11. Date Received at o.o /ffi-l oc,"0/ / Lab 

12 . Time Received ld '. o'S / 
Sampl e Transfer / 

V 
fraction Fraction / 
Area # Area # / 
By By / , .. 
Or, On / . ~ 

V U' 

• Contact SMO and at~ach record of resolution 

Re·;iewed By Logbook No. 

Date Log!:>ook Pags No. 
.. 



GOLDER ASSC OCIATES, INC 

PROJECTNAME:MONSANTO 

SVL/SDG: 130135 

DOCUMENT 

Cover Sheet 
SDG: 130135 

Data Report Forms 
Raw Data 
Preparation Logs 
Air Bill 
Chain of Custody 
Sample Log-In 
Cover Sheet 
Cooler Receipt Form 
Run Logs 
Communication 

1 

PAGE NUMBERS 

1 1 

2 77 
78 375 

376 377 
378 379 
380 381 
382 383 
384 384 
385 385 
386 389 
390 390 



NARRATIVE 

SVVSDG: 130135 

Water samples received June 27, 2007 for metals and non
metals. 
Cooler temperatures were 8. 0°C and 8. 5°C. 

Client identification indicated in comment section of Forms 1 
and SA. 

Arizona Flags: 

D2: Cl, F, SO4, N02+N03-N 



Page of 

CHAIN OF CUSTODY RECORD 
SVL Analytical. Inc. • One Government Gulch • Kellogg, 10 83837 • (208) 784-1258 • FAX: (208_) ?_l!..t·Q.~91~ 0 

~ (Lo TEMP on Receipt: 

Report to Company: M!:~:~1-~~ -in<:_, Invoice Sont To: ~ MK, v· l Table L •• Matrix Type 

Contact: ~~ llC~ Contact:______________ \ ,;;lf\ d1 I • Surfocc Water, 2 = Ground Water 

• Address: / cf: ;'bl! /2,)? Unun flt// Jz~ Address,______________ 0 \.Q • 0 3 ~ Soil/Sediment, 4 = Rinsato, 5 = Oi l 

s vi 1-.e Z@ ~ ~L#t.et14 d 0:1± <tforL ------------ 10 .S L..:6_- .::.:W•=sto:::..., .:...7-....::0::::th.:::•r=========-_j 

PhoneNumber: !l_l$; S--&-3 C:, 717 PhoneNumbcr:_______ _______ <;p, , 
FAXNumber: 2/z - ~t -z. J 'J,y".c: FAXNumbcr :______________ ProJ•""··"A;,1/10-,-4~~ . 

E-mail : r},? PO#: Jf:z •ff{j(. (,o,) Sampler'sS1gnatur0~1; .. L,f ~~;,<_ 

Indicate State of sample origination: <):: b 
Sample ID 

Please take care to distinguish between: 

1 
2 
5 
0 

Thanks! 

2 . .. ·7 .()v J.,_D 
. '7_~ _?,( 

3 ,c;:i zn_ 
4- ... - • • • -· 

5 7 cX?.'2-" ··· . 
1<.X!.~"1 

6 '1(.))z. r 

Rclinq11 lohcd by: 

• Sample Reject: 

and I 
and z 
and s 
and 0 

0 Return 

Collection 

0 Dispose 0 Store (30 Days) 

USACE? Oves ~o 

Anal ses Required 
I 

WJ1ite: LAB COPY Yellow; CUSTOMER COPY 

Comments 

/ ()O lonos f1.·1weof /o0ik~~ 
I.AN/u.. J?..Q..C...O. ,·tJ-,.t2d.. · D ol ~ u., · ,.;.e_ 
l~ ?...S.ol{ & bJ LRS. 

(C.~ d..o{ 'a"'l(011 

DIie: <!) \c, G<\ \ (f\ Time: 

Time: Da1e: 

SVL-COC 9105 



NL ANAlVTICAl CHAI OF CUSTODY RECORD 
-

Page of 

.Ji-/;?;0155 
FOR SVL USE ONL V 

SVL JOB# 

((!)()~ ~ 
~ • (208) 784-1258 • FAX: (208) 783-0891 

TEMP on Receipt 

Rcporr ro Company, ~ lb, ~$oc( '-~j YG 
Contact: --'-k__;;:_...::'-e.><~.._. wi,Cr:,:· "").._,,_'C_-_\.t,;...i_c)-,=--"---
Address : \ 't!>o b l;...)e \.) /1\1 °(.'-l+i.tll ~di.. 

Invoice ScntTo: __ '5;:,:; . ...::~;...:,:._..:...::::c__ _______ _ 

Contact: _____________ _ 

~ u, ~ W,?; n.2-~~ ~ wn- l{ r .re 
Address: _____________ _ 

Phone Number: 42.-..- t~J <S)17 Phone Number: --------------4 l. f"" 0(1. $1{ ' 
E-mail : 

FAX Number: _..:....::....;,.. _ _..:::... __ __,_~.__,, __ _ FAX Number: _______ ~------

<:;( l 7 -ti Cl, C,(),r-POii: 

Indicate State of sample origination: __ .-=rt)_.._--=··"'--- USACE? O ves 9® 
Sample !D Collection Misc. Preservative(s) 

Please take care to distinguish between : I ! I , 

1 and I ... 
2 and z 
5 and s 
0 and 0 

Thanks 1 

! I ~"' I ii I [ ~ O 
I, ,s_ .~ I .:j • --g I - - 5 -c I ,. -;;:: 

I ·, ==_ .. <.>~ i , ·~ ~ t ~ ; ]" 
:::~85~:§ i. ~ 

I >< !....i ~ .... ,., I I ~ :r: 
1 ., 'E o c. 0 0 1 - ~ 0 J! I 8= ~ o c: z :z 1 u . ,. z"., 

Date Time , ..:. Z ::> :r: :r: :i:: ! ::r: 0 

1 7w. 3.1 

Table I. -- Motrix Typo 

I • Surface Water, 2 • Ground Water 

3 - Soil/Sedimenl, 4 • Rin.<a1e. S • Oil 

6 a Waste, 7 = Other 

Project Name: __ ~-""--'"""'-=v...'-"-----'~.._,· CA..:w.•~,_.__ ___ _ 

Sampler'sSignature: ~¼U~ 
Comments 

.. :e_C,Qj_~ __ n (). ____ £~..1 W.-ecl _' 
2 ~ -(:x; ·, ~ }/.>,J ~?} 

10:> •'':,L(: 
.. ---- -- .. -- -· _,, , -· --·- - - ··- ··" .lc!/r'.lC)~-,_.Dicl.. .. ~c.Pi.l-M....J)., ---

·7 ~~-)--
5 

_.7, 0-:} ~ 
6 _ 1 0o , 1 .. 
1 __ J.~?_k 
a ' l t.v 'o o/ 
9 ·-tOD t/,D 
10· 7 (.)) t.f'?,, 
Relinquished by: 

Relinquished by: 

• Sample Reject: 0 Retum 0 Dispose 

. -- ·1 .. ... ·- -1--- - - -f .... ~ --· - ··-···-N-~ -!:f. ... ..f~_r __ eo.J!,k_ ___ ~'73_~ . 

. + . :J _:· ~-. ~I =~ --~ .• -~ ~-~4,L-;i'l[:Q'] .. · .. ·- - ..• 

. · 1·· ....... .. . -.. 1- .. . ·- . .... - . .. ··-· - -- ··- · ..... - ----- --- · - - - .. 

i •. -- . ----~ - - -- - - •• - - · 

l - • . . 

i 01111 Rccci vcd by: 

Once: ; Time.; Re:coived by: 
I 

0 Store (30 Oays) White: LAB COPY Yellow: CUSTOMER COPY SVL-COC 9105 



SAMPLE LOG-IN SHEET 

Lab Name 
~\JL AN. fiL\'TJ:Cf\L 

Page _J of 

Received By (Print Name) Q. , S~\---r .\ \-\ \: Y\Q, 
Log,~.n DatE 
e:& ,taco 

·Q, S.A--:h' ,_j...1 

) 

~ Received By (Signature) --, '\ 
• \ 

Cc1se Number Sample Delivery 
Group N~- i3ot~S NRAS Number 

Corresponding 

Rema rks: 
Condition c 

EPA Aqueous Sample Tag i Assiined Sample 
Remarks : Sample ll Sample pH Lab Shipment, 

etc. 

----=-1·. Custody Seal(s) ~ Absent* T \-.rt f\cJ ( In tac~ o ken 7(J.)7...D ~Uffi 
2. Custody Seal Nos. G)loD 

\~l~i 
~ 

'LOD21 ~l8J 
Traffic ~ ~/Absent* 
Reports/Chain of 

stody Reco~ds 
'r7tYY22-- l~~P..S-or t'aC K1D I.J .1.,.L:::>l:S 

4. Airbill ~ticker 'S~l\ \9(o Absent* 1wz.3· 
5. Airbill No. <E Cyt9 14b~ 11o"1l 

i:f\3 \L\(pll:J~!.:I '1CX94 si4,q-1 
6. Sample Tags Present/Es, l,CJJX ~i4~9t 

S~le Tag Listed/~ N ers -I:;'I':; .. ~ on 
Traffic 

~poet/Chain of 
'70Ddv ~u 19G· ustody Record 

7. Sample Conditicn ~/Bro ken*/ 
1fX:f)7 Leaking ~ -Ll2.0o 

8. Cooler Present~ 
Temoerature 

"7Cod6 I nd1cator Bottle 5%l\Lo\ 

9. Cooler ~'-) c<· 

Temperature <6-S -~ -D . --r-,f)2{'') 5~42.D2-
J 

10. Does information ~/No* 
on Traffic 
Reports/Chain of 
Custody Records 
and sample tags 

l,0O31 siu.2-o~ agree? 

11. Date Received at D(_pja1/aoo7 1()0~~ 5'€u~o.\ Lab 

12 . Time Received to~ Sb 7d)3,l/ ,;~s 
Sample Trar.sfer: ,002><:::.. "SRlJc1dp 

Fraction Fraction 7no~ '."S~4=X:>7 
Area fl Area ll --J('){)'S/ ~'Kqd()& 

By By 7oo·~i ·. 
~\..jJc)Cj 

On 0~ l--ioo~9' ~l/d-10 ' / 
• Contact SMO and a~ : ach record o f resolu ion 

Re v i;;i wed By Logbook No. 

~ogbook Pag e No. 



SAMPLE LOG- I N SHEET 

Lab Name S"VL .A-t\.l AL ~TT c A<. 
Page _d.- of. 

Received By (Print Name) P. 3-\--r \\---.. \ \ '{\ °' Log- in Date 
i){ n l:n h-,,:<-

\) ' 
} 

1~ Received By (Signature) S-\: -"-: e. )'\ ,l ~ · _ _ , G 

Number Sample 
\ \ 

Case De_liv e ry Group No. 

l3ot~ 
NRAS Number 

.. 

Cor respon ding 

Rema rks: 
Condition o 

EPA Aqueous Sample Tag# Assi ined Sample 
Remarks: Samp l e # Sampl e pH · Lab Shi pment, 

etc. 

1. Custody Seal(s) ~sent* 
o ken 7CblJ.7) 5~l.J2 1\ I:MTflc 

2 . Custody Seal Nos. l:~ l lcO 

-1 \ '=> l<o l 1mlp- S'Bl..\cJJo 
3.~ ~i:/Absent* 

/ Repor ts/Cha i n of . 
r,, ~ t r,rh Reco r rl 

/ or Packing Lists 

4. Ai:r:bill ~Sticker / VAbsent* 

5. Airbill No. ~~ \~Ql\7lo!ol v· 
~~ 14 ta l l7lo<e( I 

6. Sample Tags Present/~ / 
s::g1e Tag .. .l.iste~~ V N ers GI ed o affic 

port/Chain p 
stody Record 

7 . Sample Condition ~Broken* / / g 

8. Cooler Present ~ / Temoerature 
Indicator Bottle 

9. Cooler 'G-'S ( K◊" / Temperatu r e 

10. Does information ~-/No* V on Traffic 
Reports/Chain of 
Custody Records 
and sample tags 
agree? 

b <i~ /'o1 /2cx,7 Cf<..$ 
/ 

11. Date Received / at I' ~ Lab CXo0u 

12 . Time Received I o:s.o I 
Sample Trar.sfer / 

/ 

Fraction Fraction / 
Area ~ Area # / 
By By I ' _\.,_(}-

Or, On r/ ~'}_a ~ 
• ~ontact SMO and attach record of =esolution 

Revie1. .. :ed By Logbook Ne. 

Logbcck Pag: No . 



GOLDER ASSC OCIATES, INC 

PROJECTNAME:MONSANTO 

SVUSDG: 130136 

DOCUMENT 

Cover Sheet 
SDG: 130136 

Data Report Forms 
Raw Data 
Preparation Logs 
Air Bill 
Chain of Custody 
Sample Log-In 
Cover Sheet 
Cooler Receipt Form 
Run Logs 
Communication 

--------
1 

PAGE NUMBERS 

1 1 

2 80 
81 431 

432 433 
434 435 
436 437 
438 439 
440 440 
441 441 
442 448 
449 449 



NARRATIVE 

SVLISDG: 130136 

Water samples received June 27, 2007 for metals and non
metals. 
Cooler temperatures were 5.6°C and 9.5°C. 

Client identification indicated in comment section of Forms 1 
and 5A. 

Sample 70055 had a pH of 6. 

Arizona Flags: 
DJ: F 
D2: Cl, S04, N02+N03-N 
M2: N02+N03-N, F 



~/3013?, 
) 

.----__;::;..F_OR--S-V-L u~s==E.::_ON_L_Y _:::........:=---
Page _j of ~------"SV~L;;..;J;..;;O..:cB.,;,;.# ____ _ 

CHAIN OF CUSTODY RECORD c._i;:;p\Y- 6 
SVL Analytical, Inc. • One Government Gulch • Kellogg, ID 83837 • (208) 784-1258 • FAX: (208) 783-0891 q. ~v\ 

• ~ 
1 

TEMP on Receipt: 

Repor110Company: futk- S.e,~"{ ~kJ ¥<... JnvoiccScntTo: ~<"/44' ~ .-.J,.,\?f\.\J'h. TableJ.-MolrixType 

Conlnct: f\:11 ck/.. C {/..s e,,£, Conl•ct: "'-... e) \ '. ,~ ~ 
Address : / f 3 Co DC UY? I a, fir// Address:_____________ \ 

~ .f 7.L.;,o, fk_jj,,t,,At ·-n d l,ilfT- 9 f 0 r '{ 

I • Surface Water, 2 c Ground Water 

3 • Soil/Sediment, 4 • Rinsntc, 5 ~ Oil 

6 • Waste, 7 • Other 

Phone Number: 2/ l... ~- cg-~ 07 7 7 
FAX Number: 1'.''2., ~ .£-& z_ S,''-( .. 

E-mail : IV] ./sd i,;, • p /<fr .li_.-..,....__ 

Phone Number: ____________ _ 

PO#: 

P,oj,o<N,.., ~ 
Sampler's Signature: ~ = 

Indicate State of sample origination: ro 
Sample ID 

Please take care to cjistinguish between: 

1 and I 
2 and z 
5 ands 
0 and o 

Thanks! 

JI..- Relinquished by: 

Re llnqu I.shed by: 

• Sample Reject: 0 Return O Dispose 

Dale: 

Dole: 

0 Store (30 Days) 

USACE? Oves ¥0 Comments 

I Time: 

Time: 

White: LAB COPY Yellow: CUSTOMER COPY SVL-COC 9/0 



CHAIN OF CUSTODY RECORD 
Pagej__ of _L 

• FAX: (208) 783-0891 

Report to Company: ----""-=----~--'--t...,....,._;::;;.='---':;..._'----""--"'='-' <.. 
Contact: / · .J c,l..... Contact: _____________ _ 

Address: t 3 6-., ' U.-11 ~-• +{, f fZ./.... 
{;·1,,{(k_ ~ rzc,.p"7"t.M,--2 C /,,,,.,114 J f~ -~ 

Address: _____________ _ 

Phone Number: _____________ _ 

TEMP on Receipt: 

FOR SVL USE ONLY 

SVL JOB# 

Table l. •· Matrix Type 

l 3 Surfa« Water, 2 ~ Ground Water 

3 • Soil/S,dimenl, 4 • Rinsatc, 5 ~ Oil 

6 • Waste, 7 ~ Other 

Phone Number: 4 .. l:r f' f 3 ()-, 7 7 
FAXNumbcr: 2'('1..,fz {"$~ ,f-q'fJ> 

E-~ail : /V\ 'J,;A.. ¢" ft~ /~,.,_. {.:n-
FAX Nu;~::---,~"'f-r-=)------,((rr6-,-/-, _6_0_,J _ ___ _ Pro]•" Nomo,~ J-.·k . 

Sampler'sSignaturc:~g~ 

Indicate State of sample origination: _ _,_:U-=----..,Da......._ 

Sample TD 

Please take care to distinguish berween: 

Thanks! 

1 and I 
2 and z 
5 ands 
0 and a 

USACE? 

R.clinqu lshcd by: ;;<.,, /'l./£,,,u ~ v'. ~ 0••1 :,, u 'ctr Tl "r.. lf.JO 1Rcuived by: ~ _ k. ~ /?,,_-, [ 
Rcllnqni,hcd by: '( Date:· ' Tim't ;Received by: I '- • -

I 

I 
I 

' 

I ' 
I 
' 

I I ; 

• Sample Reject: 0Rewm D Dispose 0 Store (30 Days) White: LAB COPY Yellow: CUSTOMER COPY 

Comments 

~ ., .._ 
"' Q ,_, 
"' C 

.2 
i:i 
E 
"' C ... 

-= .,, 
= a:: 

ITimo: 

Tin,c: 

SVL-COC9/0 



SAMPLE LOG- IN SHEET -
Lab Name 

~'JL A:NALYT~L 
Page J_ of 

Received By (Print Name) D, 54-,··, \) \ ~ ,oq 
Log-:in Datf 
DG {-;>, I 2..6,~ 

Received By (Signature) ~- s+~J~~ I (Y-!3 
Case Number 

\ l . 

Sample Delivery Group No. / .:D. 3 
· o_O/ C:/ NRAS Numbe1 

Corresponding 

Remarks: 
Condition c 

EPA Aqueous Sample Tag # Assiffned Sample 
Remarks : Sample # Sample pH · Lab Shipment, 

etc . 

l. Custody Seal (s) ~/Absent* .J}JTAc:-: Broken 1,(±)l\~ IS~l!c~l~ 
2. Custody Seal Nos. l~o~ 

l~l(L9. -zoo4Ll :::,'glld lio 

3.~ffic 
1

~ ~Absent* 
Reports/Chain of 
Custodv R,,,..,._,..rl" 

,✓i4 di1 ui: racJu.ng Lists l,rollS -
4. Airbill Airbill/Sticke?: 

~Elldl'B Present/Absent* i1M)l{/p 
5. Jl.irbill No . j '3'A IL\ Ip~ l"'Y 

~Slf !~!12\.\.J~~l 100tf1 3?/\.?\1 
6. Sample Tags Present~ 1Wtl'? o'aL\c»o 

S~l e Tag 
List~ N ers ·1s1:ed on 
Traffic 

Qport/Chain of 
1-,n:)lfq ~WO?') ustody Recor d 

7. Sample Conditicn ~/Broken*/ 
Leaki ng 100c:D ::S'f>L\a:)d-

8. Cooler Presen~ 
Temoerature 
Indlcator Bottle tO?SI 0iLlo::>-~ 

9. Cooler ~~ c~ 

1005d ~i~dd-'-t Temperature :S:.&, q.5 
10. Does information @ /No* 

on Traffic 
Reports/Chain of 
Custody Records 
and sample tags , N.£5 5Dl\a.9S-agree? o&mloa:11 

11. Date Received at Gta {alut,t£7 ilOoSt/ Lab &S 2:l8Ll~l;· 
12 . Time Received )f ,~ 701.S'S ~l~/ 

Sample Trar.sfer '10050 -~\.Jddl\ 
Fraction Fraction •- . 

IIJ!r---.1 '9$YJ39 
Area ff Area # "'1f~ ~4o.30 
By By 100SC/ S~LJ~i 
Or, On tO~b joLlo5.).. \ I/ 
r ConLact SMO and attach record o: ~esolution 

Reviewed By Logbook No. 

Oa!:e Logbook Page Ne. 



SAMPLE LOG-I N SHEET 

Lab Name 
~\JL A-v\J AL YTTC ft\- Page '"<-of 

Receive d By (Print Name) ~ S+r ~ h\~ 11 q · Logi; DatE 
~ J;>oo 

Received By (S i gnature) k< S-~J .. J 
,, ]1 -.-, ~ c..es. 

I 

Case Number Sample De _l i very Group No. 
1'3o 13 ~., NRAS Number 

Correspondin g 

Remarks : 
Condition o 

EPA Aqueous Sample Tag ll Assiined Sample 
Remarks : Sample # Sample pH · Lab Shipment, 

etc . 

1. Custody Seal (s) ~ /Abs ent* 
Broken 1mbf [$lj~~3 ':[NTAC1 

13\!3 
-

1 2. Custody Seal Nos . 

I :>I Lz2- ,net;?.,.,.. 5s'li;):,t/ 
3.@.fic. ~(9/Abs ent* 

Reoorts/Chain o, . 
1stodv Rec ords / or PacJ<J.u",J .1,ists 

4 . Airbill Ui~~icker / ( Present /, s ent* 

5. Airbi ll No . <tS-19 I LI !d-tllolol V ~::ftCi I~ ~l\lfo{.,\ 
j 

6 . Sample Tags Pr esent/~ / 
S~le Tag Listed• ·ot I/ N ers Q IS'Ceu on 

raffi c 
eport/Chain of 
us t od y Record 

7 . Sample Condition ~ Broken* / I Lea king 

8 . Cool er Present~ / Temoerature 
Indicator Bottle 

9 . Cooler ~1 otJ / Temperature s.,,., 9,5 
I 

10 . Does information &No~ V on Traf f ic 
Reports/Cha in of 
Custody Records 
and sample tags 
agree? 

/ 

11. Da te Received at Olt; laJ tuxs1 / Lab 
{ 

1 2 . Time Rec eived l I -' IS- / 
Sample Transfer / 

V 
F..:action Fract i on I 
Ar ea # Area # / 
By By / ~~ 
On On I,·/ .. ~~9 
* :or. t act SMO and a'Ctach record of r e solution 

Rev i e.,,ed By Logbook No. 

o- •o C: ,_ - i.ogbook Paga No . 



GOLDER ASS( OCIATES, INC 

PROJECTNAME: MONSANTO 

SVUSDG: 130137 

DOCUMENT 

Cover Sheet 
SDG: 130137 

Data Report Forms 
Raw Data 
Preparation Logs 
Air Bill 
Chain of Custody 
Sample Log-tn 
Cover Sheet 
Cooler Receipt Form 
Run Logs 
Communication 

q1 ·>- \ld -lt?9,~ 
-------------

1 

PAGE NUMBERS 

1 1 

2 52 
53 265 

266 267 
268 268 
269 269 
270 270 
271 271 
272 272 
273 274 
275 275 



NARRATIVE 

SVL/SDG: 130137 
Water samples received June 27, 2007 for metals and non
metals. 
Cooler temperature 5. 8°C. 
Samples identification on COC and labels do not agree. All 
samples on COC begin with 6 and labels begin with 7. 
SVL used labels as identification number. 

Client identification indicated in comment section of Forms 1 
and SA. 

Samples received and analyzed past holding time for TDS: 
700.11 
70012 
70013 
70014 
70015 
70016 
70017 
70018 
Samples analyzed past holding time for TDS: 
70010 
70019 
Samples analyzed past holding time for Alkalinity: 
70018 
70019 



GOLDER ASSOCIATES 
PROJECT:MONSANTO 

SVL.SDG: 130431 

DOCUMENT 

Cover Sheet 
SDGI 130431 

Data Report Forms 
Raw Data 
Preparation Logs 
Air Bill 
Chain of Custody 
Sample Log-In 
Cover Sheet 
Cooler Receipt Form 
Run Logs 
Communication 

\. 

1 

PAGE NUMBERS 

1 1 

2 46 
47 307 

308 309 
310 310 
311 311 
312 312 
313 313 
314 314 
315 316 
317 317 



NARRATIVE 

SVLISDG: 130431 

Water samples received July 12, 2007 for metals and non-metals. 
Cooler temperature was 4. 6°C. 
Client identification indicated in comment section of Forms 1 
and SA. 

Samples 70063 and 70064 were received and analyzed past 
holding time. 

Samples are flagged on Forms land SA are flagged with an "N" 
for selenium. 
"N" flag represents the spike recovery is out of the control limits 

of 75-125% and the spike add is greater than or equal to ¼ 
of the sample result 

Arizona Flags: 
DJ: F 
D2: Cl, F,SO4, NO2+NO3-N 
M2:SE 
H3: TDS 



CHAIN OF CUSTODY RECORD 
Page_/ of _J_ 

Indicate State of sample origination: _.,..$1) ___ _ 
Sample ID 

Please take care to distinguish between : 

Thanks! 

10 

Relinquished by; 

Ri:Hnquishcd by! 

• Sample Reject: 

1 
2 
5 
0 

and 
and 
and 
and 

I 
z 
s 
0 

0Retum 

Collection 

I I 
; I 

I 
I 

0 Dispose 0 Store (30 Days) 

(20~~~258 • FAX: (208) 783-0891 
TEMP on Receipt: 

Contoct: --------------
Add r c ss: _____________ _ 

Phone Number, --------------
FAX Numb c r: ______ _______ _ 

PO#: 

USACE? Oves ~o 
Analyses Required 

' ' 

Preservative(s) 

I i 

Table I. -- Ma!rlx Type 

I ., Surface Water, ls Ground Wotcr 

3 - Soil/Sediment, 4 - Rinsatc, 5 • Oil 

6 ° Waste, 7 - Other 

'*'" ... 'J/Y(~ 
Sampler's Signatur~,,.-~'-'"'---=c...._--1/''-""-~-------

Comments 

... -r · --·-·--. ~~~ --~-:~: __ ~~:~~-~~----~-=::~=---~-:~~~~--~~ _:-· ... 
.. J ...... ! .... -·- -- --··-· ·-· -···-··· -· ... ___ ,, __ -- ··- -· ·-
·-~ ·- ···- -- .. -· __ ,, ..... ,_,, _____ ... .... ,,_ ·---. ·- .... ·-· -

Oace:67 /;2/CJ) Time: I. S,-
Date: Time: 

White: LAB COPY Yellow: CUSTOMER COPY SVL-COC 9/05 



SAMPLE LOG-IN SHEET 

Lab Name ~SVL A f/fl /\; -1-;- l o I Page _j_ of . 

Received By (Print Name) 
I 

"~+r;· ht!la Log-i .hate Ar)b1t1 t:J7 'n ~00 

Re ceived By (Signature)_ ~o! uM ( ~-·-h /I ~/A1_iJ /iJ ~ 
Case Number Sample Delfvery Group No./ 

3a~3 / 
NRAS Number 

Corresponding 

Remarks: 
Condition 01 

EPA Aqueous Sample Tag 11 Assillned Sample 
Remarks: Sampl e it Sample pH Lab _Shipment, 

etc . 

l. Custody Seal (s) ~ /Absent* 
Broken '7()(}(o3 I / B6?h-t/t/ IJJ-rAe i 

2. Custody Seal Nos . 13. L(o,c; I I 700/tJ'-I /fR?5t/~-
3. a:~ffic ~ ~/Absent* I I Reports/Chain of ' 

ustodv Records 
9{)()/o5 5"6?.r;tf (p or PacKing Lists 

4. Airbill gjrbiliYSticker I I 7(){)[g{p _c;:«?5t./? rese@/Absent * 

5. Airbill No . tsq-J. L'l(£ L/ I I 91.~() 7(1)/o '7 ~tf<'7St/ >< 
6. Sample Tags Present~ f](){)(oq I I ,c;;<;t?S49 

S~le Tag Listed/Not I I N ers Listed on 
Traffic 
Report/Chain of 

71YJ?() ~<:<?.t:;56 Custody Record 

(:I~tac})'Broken*/ I I 7. Sample Condition 1l~., .'t/~L, Leaking 700? / c~f?7.'")oJ \.I/ V 

8. Cooler Present<iAbsentV 
Teml?erature - 1/ Indicator Bottle 

9. Cooler ij(p c,L / Temperature 

10. Does information @)'No* /v on Traffic 
Reports/Chain of 
Custody Records 
and sample tags 
agree? 

l :!. • Date Received at o 2!1~heo2 / Lab 
~ j 

12. Time Received !/:6-~ / 
- . ~ / ~ ...,.__,,.,.,.... ...,. ....,. .J. LC 1 .;:>,L..,.....,. ----Fraction Fra~ 

/ 
/ 

~ - / Area !! Area # 

9y ~ By ./ 
/ 

Q. ./ "- (}~~'I 
/' JJ{!;; ~ 

,..;;1 I» 
* Contact SMO and a~tach record of resolution 

Re·viewed By Logbook No . 

Dcte i..ogbook Page No. 



ATTACHMENT 5 

SUPPORTING DOCUMENTATJON 

Golder Associates 



TABLE 5.0 

130431 SVL 6/25/2007 70064 Lewis Well 

130431 SVL 7/10/2007 70067 TW-61 

130431 SVL 7/10/2007 70069 TW-60 

130431 SVL 7/10/2007 70070 TW-59 

130431 SVL 7/10/2007 70071 PW-03 
ARI LF07 6/19/2007 70003 TW-35 Field Split Sample 
ARI LF07 6/21/2007 70029 TW-12 Field Split Sample 
ARI LF07 6/21/2007 70032 TW-33 Field Split Sample 
ARI LF07 6/22/2007 70041 TW-55 Field S lit Sample 

TW-61 
ie d Split Sample; 

ARI LH05 7/10/2007 70068 Selected for MS/MSD 



TABLE 5.1 

ANALYTICAL HOLDING TIME SUMMARY 

Alkatlnlly Alkallnl1y Alkalinity TOS TOS TOS NOVN03 N021N03 N021N03 Anlot\S Anions Ar'lions Ammonia Amm()nl; Ammonia Metal.s Metals Metal, PN>SpT'IOOJS Phosphon.Jt PhosCl'lorus 
Analys.is Days S1a1us Analysis Cays Status Analy&is oavs S1a1us A.naly&ls Davs Status Analysis Days Slatus Analysis Days S1atvs Analysis Days Staius 

14 7 28 28 28 180 28 

612tJ2007 7 AccePI 612812007 A<:Cepl 6/27/2007 AcceiM 7/tl/2007 17 AcceOt 6129/2007 10 Accel)I 812812007 9 Aece01 713J2007 14 Accepl 
611\l/2007 1W.\,!- 612812007 7 Acceo: 6126/2007 A.cceDi 8127/2007 Acceo1 71612007 17 Ac-ceot 6/2912007 10 AcceDI 612812007 9 Acceol 713/2007 14 Accttl)I 
611912007 70004 TW-19 812812007 1 Acc:coc 6/2812007 Acce1>t 6127/2007 A«eoc 7/fi/2007 17 AtcePt 61<9/2007 10 Accept 612812007 9 Acceo1 713J2007 " AO::ePt 
611912007 70005 rW-OJ Pu,oewate< stank 612612007 7 ACC@OI 5126/2007 AoceDI 6/27/2007 8 A<:etOI 7/o/2007 17 ACCOOI 6129/2007 10 Accept 612812007 9 Acee.ct 71312007 14 Acceoo 
6119/2007 70006 'tW..J1' 6126/2007 7 Aceeot 6/26/2007 AcceDI 6127/2007 8 Acceol 71812007 17 Acceoo 6/29J2007 10 Acoe01 6/28/2007 9 Accept 71312007 14 .AceePI 

130051 SVL 61191<007 70007 S02 L1111dlill S011Lh 512612007 7 Acceoc 6126/2007 Acceo1 6/2712007 8 Accept 71812007 17 Acceot 6129J2007 10 Accept 612612007 g ACCOOI 71312007 14 Acceoc 
130061 SVl 611912007 70008 S01 Lnwlr,u Nor1J1 6/2612007 AC~Cll 6128/2007 AcceDI 6/2712007 8 Acceot 71817.007 17 Acceo< 812912007 10 Aeceot 8126/2007 9 Acceot 71312007 ,. Acceo1 
1J0061 SVL 6/19/2007 70009 T\\'.t!, 612612007 Acceo1 6126/2007 Acee 6/2712007 8 Acee 1 71812007 17 Acee 6129/2007 10 Acee l 612812007 Acee 71312007 14 Acco 
l30135 SVL 812112()()1 70020 TW.~O Reid OuOlicale 7/212007 11 ACCf!tlt 6128/2007 Aeceot 71512007 15 Acco-ex 7/HJ/2007 19 Acceot 812912007 8 Acceot 811/2007 ., Acceot 71312007 12 Accoo< 
130135SVL 6/2112007 70021 f\\' .,•J 712/2007 11 Acc:aol 612812007 Aceeot 716/2007 15 Accec: 711()/2007 19 At<>lOI 612912007 8 A0Ce0l 61112007 ,1 Acceot 71312007 12 AcceDI 
130135 SVl 612112007 70022 TW,lJ 712/2007 II Acceot 6/2812007 AcceDI 716/2007 15 Acce:01 7110/2007 19 Acce01 6/29/2007 8 Accel)I 81112007 • I Acceot 7/3/2007 12 A.cceDI 
130135 SV1. 6121/2007 70023 TW-I6 71212007 11 Aeeepl 612812007 AcceDI 1/812001 IS Acceol 711012007 18 Acc.eot 812912007 8 Accept 61112007 ., Accaot 7/312007 12 AcceDI 
130135 SVL 6/2f/2007 70024 TW, I? 712/200? II Accut 612812007 Acceot 7J612001 15 Acceo1 7/10,2007 19 Acceo1 6/2912007 8 Acce01 61112007 " Acceot 713J2007 12 Accettl 
130135 SVL 6/2112007 70025 rw.1s 712/2007 II Acceoc 612812007 Accep1 71612007 IS ACCel)I 7/l0,2007 19 Accept 812912007 8 Acceot 61112007 " Acceot 71312007 12 A.CCeC-1 

130135 SVL G/2112007 70026 TW-11 712/2007 11 Accepl 612812007 ACCIDI 7J6/2007 IS Ac.c:e01 7/10/2007 19 AcceDl 6129J2007 8 Aoo:OI 8/\/2007 . \ Acceot 713'2007 12 Acee~ 
130135 SVL 8/21/2007 70027 TW-11 Flel<I Ouol1ca1e 71212007 \1 Acceol 812812007 Accec-1 7J6/2007 IS Acceo1 7110/Z007 19 AcceDI 812912007 8 Acceot 8/1/2007 ., Acceot 7/3'2007 12 AtC(IOI 
130135 SVL 81211<007 70028 TW,I~ 712/2007 11 Acc.eol 612812007 AcceDI 71812007 IS Accept 7110/2007 19 Ace.pl 6129/2007 8 Ace.eat 8/11<007 • I AcceOI 713(2007 12 Accet,1 

1301JS SVL 8/2112007 70030 T\Y.Jl 712/2007 11 Acceot 6/2812007 AcceOI 71812007 ,s Aa:001 711°'2007 19 Accept 6/29/2007 8 Accept 61112001 " ACC80l 7/312007 12 A.cceQI 
130135 SVl 612112007 70031 f\V.J) Field Ouo!Jc.ite 7/212007 11 Accepl 612812007 AccePI 71612007 15 AcceQI 7110/2007 19 Accept 612912007 8 Accel)I 811/2001 • I Accept 71312007 12 ACCOD< 
130135 SVL e/2112007 70033 'I W-'') 7/212007 II Acceot 6/2812007 Aecel)I 7!;f2007 18 Acceo1 7110/2007 19 Acceot 6129/2007 8 Acx,pt 81112007 41 Accept 71312007 12 Accee>I 
130135 SVL 612212007 70034 ,w.:,1 712/2007 10 Aceeot 612812007 6 ACCCOI 71812007 14 Accec1 7110/2007 18 Acceot 612912007 7 Acceot 81112007 40 Accept 71312007 II Acce01 
130135 SVL 6127/2007 70035 'IW.JS 713J2007 11 ACUOl 612812007 8 Ae<eo< 71912001 17 Accaot 7/10/2007 18 Acceot 6/29/2007 7 Accept 81112007 40 Accept 71312007 II AcceD! 
130135 SVL 612212007 70036 H\•.p 7/312007 II Accegl f5128f2007 6 AeceDC 71912007 17 Acc:eDI 1110/2007 18 AC~ot 612912007 Acceo1 81112007 40 Acceor 71312007 II Acccpl 

130135 SVL 6/2212007 70037 YW.).' 71312007 11 Acceot 612612007 Ace.eel 7'6/2007 " AcceOI 7110/2007 18 Accept 6/2912007 Accept 81112007 •0 Accept 71312007 II ACCel)\ 
130135 SVL 6/2212007 70038 tW.~• 71312007 11 ACCOOI 6/2812007 • AcceOI 7/612007 " Acceo< 7110/2007 18 Accept 6129/2007 AcceDC 81112007 •0 AcceC)I 71312007 II AccePI 
130135 SVL 6/2212007 70039 f\\l.~J Fle1d Ouo!Jcate 71312007 11 Acc:eot 6/28/2007 6 AcceDC 71812007 14 Acceo: 7'1CV2007 18 Accept 6/2912007 7 Accept 81112007 •0 Aceep1 7/312007 II ACC<!o< 
130135 SVL 6/22/2007 70040 rw,}s 713/2007 11 Acceot 812812007 8 AcceOI 71912007 17 Accec1 71111<007 19 ACCf:Ot 61<9/2007 7 ACUO( 81112007 ,o Acceor 71311.007 II A.ccegl 
130135 SVL 612212007 70042 ,·w-)4 713/2007 11 Acee l 6128/2007 • Acee 7JS,2007 14 Acee 1 7111/2007 19 Ace<! I 6/29J2007 7 Acee, 811/2007 40 Acee ! 7/'Jf2007 II •cc I 
130136 SVL 6/2312007 70043 fW-'41 812612007 5 Accept 6129/2007 • Acce-01 7110/2007 17 Accept 7'1512007 22 Acceot 7/2/2007 9 A.cceot 81112007 39 Acceot 7111/2007 18 AeccOI 
130136 SVL 6123/2007 7004• nvJ1 812812007 5 A~pl 6/2912007 e A.ccec1 7f912007 

,. Ao:eo, 7/1512007 22 Accept 7/212007 9 AC<e1l< 81112007 39 Acceol 7111(2007 18 Accept 
130136 SVL 6/2312007 70045 TW.)0 6/2612007 s Aec:eDt 6/2912007 6 AcceDI 71912007 16 Acceo, 7115/2007 22 Accept 712/2007 9 Accelll 81112007 39 ACCetll 711112007 18 A.CCCDI 
130136 SVl 6123/2007 70048 TW-26 812812007 s Acceoc 6/29/2007 6 AceeDI 71912007 16 A.ccep1 7115/2007 22 Accept 712/2007 g Ac.cect 81112007 39 Acceoa 7/1112007 16 AcceDt 
130'36 SVL 6/2312007 70047 "1't\Jlnkt 812912007 6 Acceol 6/29/2007 6 Acccot 7JW2007 16 Aceeo1 7115/200)' 22 Acceot 71212007 9 Acceot 81112007 39 AcceP4 7111/2007 18 A.CCGDI 

130136 SVL 6123/2007 70048 So.b I p 612812007 s Acceot 6129/2007 6 Acceo1 7/9/2007 16 AcceDI 7115/2007 22 Accaot 7/2/2007 9 Aa:eot 81112007 39 Acceoc 711112007 16 A.cce01 
130\36 SVL 612312007 70049 Glllwm I 812612007 5 Ae<.epl 612912007 6 Acceol 7110/2007 17 ACUOI 711512007 22 Accepc 7/2/2007 9 Acee!)( 81112007 39 ACCeDI 711112007 16 Acceo, 
13013& SVL 6123/2007 70050 13.1111,1~111 ~ 6/2812007 5 Accepl 6/29/2007 6 Acce01 711012007 17 Accept 711512007 22 AcceOI 712/2007 9 AcceOI 811/2007 39 A«eOl 711112007 18 Acce01 
130136SVL 81231<007 70051 1:m,1111,, ~ 6/2612007 5 AccePI 612912007 6 Acceol 11,0,2001 17 Accept 711512007 22 Acceoc 71212007 9 Accee,t 611/2007 39 ACX:eD1 7/\ 112007 18 Acceot 
130136 SVl 612312007 70052 Sod11l,,,...,_ttWc"' 6/291<007 6 Aa:e.DI 61291<007 6 Acccot 7/1012007 17 Aeceot 711512007 22 ACCepil 7/212007 9 Accep1 81112007 39 Acceo1 7/1112007 \ 8 Acceol 
130136 SVl 6123/2007 70053 Ci1.,, Patlc $print 81291<007 6 Acceoc 6/2912007 6 Accept 711012007 17 Acceot 711512007 22 Acceoc 71212007 8 Acceot 811/2007 39 AC:CePt 711 112007 18 Acc:eot 
130136 SVl 6123/2007 700S<I MomH)l1Mou1l\ 6/29/2007 6 ACC801 6/2912007 8 AccePt 7/10/20()7 17 Aceept 711512007 22 Accepc 7/2/2007 9 Accept 61112007 39 AcceDI 7/11/2007 18 AcceDt 
130136 SVL 6/23/2007 70055 TW.,1,U 6/2912007 8 Acceot 612912007 • Acceot 7/10/2007 17 AcceDt 7J1Sl2007 22 Ac.cept 712/2007 II Acceot 8/tl2007 39 A0Ce0l 7/11/2007 18 Aeceot 
130136 SVL 6123/2007 70058 ) \V..,~ 612912007 8 Acce01 612912007 • Acceot 7/1012007 17 Accept 711512007 22 Acce01 71212007 9 Aa:eot 81112007 39 AOC6pl 7111/2007 18 Acce,)l 
130138 SVL 6/23/2007 70057 01 Bh111k 0 18t.anle 812Q/2007 8 ACC<ll)I 812912007 8 Aca,1)1 7/1012007 17 Acxeot 711412007 21 AGC•Pl 7/212007 g Accept 811/2007 39 Accept 7/11J2007 18 AcceDt 
13013e SVL 612•12007 70058 PW,OI PurQoWater Blank e/2912007 5 AOCtp4 812912007 5 ACCeOI 7/10(2007 I& Ac;t;.ept 7/16/2007 21 AcCtPI 71212007 Accept 8/112007 38 Acceot 7J\ 1/2007 17 Acceot 
130138 SVL 6/2<12007 70050 PW..Ol p~,geWater Blilnk 6/29/2007 5 AccePI ll/2912007 s Acceot 7/1012007 18 Accept 711512007 21 AcceQ( 71212007 Accept 81112007 38 Accept 7111/2007 II Acceol 
130136 SVL 6125/2007 70060 TW,,U 6/2912007 • AocePt 6/21112007 Aoceo, 7/t0/'2007 15 Accept 7/15/2007 20 AcCtll"l 712/2007 A«eot 81112007 37 Accept 7'1112007 16 Aeceot 
130136 SVL 6/2512007 70081 Bit Satin..-: 6/2912007 • Ac-cem 612912001 ACCC!(:ll 7/10/2007 15 Aceept 7115'2007 20 ACCOCI 71212007 Acceo< 61112007 37 Accept 7/1112007 16 Acceot 
130136 SVL 612512007 70082 Hom cad S rin 812912007 4 6/29/2007 7110/2007 15 AC«! I 7'1512007 20 ~= 7/2/2007 7 Acee 811/2007 37 Acco 7/11/2007 18 Acee t 
130137 SVL 612012007 70010 TW,)I 6/2812007 8 r ,i: 7/1012007 20 ACC<!OI 711412007 24 Accept 71212007 12 Aoo,pt 7/2412007 3• Aocect 7/1112007 21 Accept 
130137 SVL 612012007 100,, TW.0$ 6/26/2007 8 ':\'- 7/1012007 20 Acceot 7/U/2007 2◄ Acce01 71212007 12 Accepl 7124/2007 3• ACX:ePl 7111/2007 21 Ac.::eot 
130137 SVL 6/2012007 70012 rw.10 6/2812007 8 •'. 7/1012007 20 Acceot 1,u,2001 24 Acceot 712/2007 12 Acceot 712.'12007 3• Accei:,1 7'11/2007 21 ACC:CIDl 
130137 SVL 6/20/2007 70013 rw.2,. 612812007 8 "-'~ 7/1012007 20 Accept 7(14/2007 24 Accept 71212007 12 Accept 7/2412007 3< Accept 711112007 21 Accept 
130137 SVL 612012007 70014 H,rrisWc.11 612812007 8 ~ 7110/2007 20 Accept 711'12007 24 Acctot 7/212007 12 Acceol 712'-12007 3• Accepl 7111/2007 21 Accept 
130\37 SVL 6/20/2007 70015 CiNnd(os Blank EQuioment Blank 812612007 8 ~., .. 7110/2007 20 Ac«PI 111,noo1 24 Accept 712/2007 12 Aeeeot 712412007 34 Accept 711112007 21 Aceeot 
130137 SVL 6120/2007 70016 ~ l(Sprin1 612612007 8 711012007 20 Aeceot 711'/2007 24 A.CctOI 7/2/2007 12 Acceot 1a,r,oo1 3' Acceot 7111/2007 21 Accei::it 
130137 SVl. 6120/2007 70017 Monnon A Sprin1 6/2612007 8 7/1012007 20 Accept 7114/2007 2• Acceo< 1/2/2001 12 Acc<ot 712'!2001 3• Acceol 7111/2007 21 Accept 
130137 SVl 612012007 70018 SWSp,in_t 

'~ ~ -···~-:;w, ... •-
711012007 20 Accept 1/U/2001 24 Acceot 7/2/2007 12 Acc<OI 7/2<12007 34 Acce01. 711112007 21 Acceot 

130137 SVl 612112007 70019 TW-20 7 7 Acee 7/1012007 19 Acee t 71W2007 23 7/212007 11 Aca 7124(2007 33 Acee 7Jl t 20 Acee t 
1l0431 SVL 812512007 70063 Sad,-~ 

21)f'Will\ '.~ 7123/2007 28 Acc.es:it 713012001 ·" 35' ':•~· 7/20l2007 25 Accept 81812007 .. Acceot tt 1' '· .~·iil!< 
130431 SVl 6/2512007 70084 t..e-v,.isWcll ..... 21, .. >i,\11,(L, " ·· 71\612007 23 Acceot 7~Ji!.._'i_q/)'ii ·11 '.% tfl 7(2012007 25 Ac:ceot 818/2007 44 Aoceot " 

1~·;§·-A.~ , 
130431 SVL 7/10/2007 70065 TW-6~ 711812007 6 Aoc:e04 711612007 8 AceeDt 713012007 20 Acceot 712012007 10 Accepl 61612007 29 Accept 712612007 18 Acceot 
130431 SVl 7/10/2007 700116 TW-4:: Fle'd Ouolicale 8 Acceo1 71\612007 8 Acceot 7130/2007 20 Acc:.eot 712012007 10 Accec1 11/612007 29 Acceot 712612007 18 Acceot 
130431 SVL 7/1012007 70067 TW-61 8 ACC&PI 712312007 13 Accei,t 7130/2007 20 Accal)I 7120/2007 10 Acceol 81812007 29 Accept 7f2tll2007 16 ACceD< 
130431 SVL 7/1012007 70068 TW.(.,0 6 Accep, 7(2312007 13 Accept 7/3012007 20 Accepc 7120/2007 10 Acceo< 81812007 29 Aceeot 7/2812007 18 ACCeot 
130431 SVL 711012007 10070 'f\V.S9 6 Acce01 71\612007 8 Acupt 713012007 20 Acc.eot 71<0/2007 10 Acceot 81812007 29 Accept 7126/2007 16 Acceot 
130431 SVL 7/1012007 70071 pw.03 Pu eWaie, Blari.k • Acee 711612007 8 A I 713012007 20 Acxe 7120/2007 10 Acee 61612007 29 Acee I 7'2812007 16 Acee t 
ARI LF07 6119/2007 70003 lW-n Fie'd Salil Samole ••8Jf!t Acceol 71512007 18 Accept 612912007 10 Accept 7/312007 14 Accept 71512007 18 Accel)I 612612007 g Aoccot 
ARI LF07 61<1/2007 70029 TW-ll Field Splil Samolo 6 Acee-QC 71512007 ,. Ac:ceot 612912007 8 Acceot 71312007 12 Aa:,,OI 71512007 14 Accol)I 6/2612007 7 Accect 
ARI LF07 612112007 70032 TW-ll FlolO Sollt Samole 8 Accept 7/512007 14 Ac.eeDI 713/2007 12 Acceot 7/312007 n ACQGl)t 71512007 14 Accept 6/26/2007 Accept 
ARI LF07 6122/2007 70041 nv-ss FlelO Split SamoJe 5 A«et>C 115/2001 13 Acce,ol 712/2007 10 AcceOI 713/2007 II Aa:eot 71512007 13 Accept 1112612007 Accept 

TW-61 
FiekJ Spli1 Sample; 

ARI LH05 7/10(2007 70068 SOleded ro, MSIMSO NA NA NA Acco 7119/2007 ACC<! 7117'2007 Acee 7f25J2007 15 Acee t 711912007 Acco I 7/2I,/2007 15 Accept 
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TABLE 5.2 - 9/25/2007 

FIELD DUPLICATE COMPARISON 

I .'tl'"~'.'X,.·,, - D£!.jlJ¢;;il~: iir~illl~:~tl&I' I ~::~·-1rrft; t_, __ ,.,._ ·'.·t-~ r-\i~1Jlr.,rJ 
I I 70026 70027 

I I 

TW-I 1 Field Duplicate Sample ALKALINITY MG/L 409 1 398 1 2.7 ACCEPT I ---- ----· 
TW- 1I Field Duplicate Sample ALKALINITY (CO3) MG/L 26.6 1 22.5 1 16.7 ACCEPT 
TW- 1I Field Duplicate Sample ALKALINITY {HCO3) MG/L 382 1 376 1 1.6 ACCEP°Y 

TW-11 Field Duplicate Sample Ammonia as N MG/L 3.47 0.06 3.3 0.6 5.0 ACCEPT I 
TW-11 Field Duplicate Sample Chloride MG/L 39.4 1 39.3 1 0.3 ACCEPT' 
TW- 11 Field Duplicate Sample Fluoride MG/L 0.35 0.1 0.36 0.1 -2.8 ACCEPT 
TW- 11 Field Duplicate Sample Sulfate, SO4 MG/L 109 1.5 109 1.5 0.0 ACCEPT I 
TW-11 Field Duplicate Sample NO2+NO3-N mg/Las N 4.43 0.02 4.36 0.02 1.6 ACCEPT I 
TW-1I Field Duplicate Sample TDS MG/L 633 10 628 10 0.8 ACCEPT --
TW-II Field Duplicate Sample Pho~phorus-,:()tal MG/L 0.05 0.01 0.05 0.01 0.0 ACCEPT I - . - -- -··•---- -

---··--·· !------·----·--- ------- · ---~·----·· ---·-·-1------· 
TW-1I Field Duplicate Sample Cadmium MG/L -0.0006 0.002 -0.0006 0.002 0.0 ACCEPT 

·----1-------- --------··--- -----1--· 

TW-1I Field Duplicate Sample Calcium MG/L 100 0.04 98 0.04 2.0 ACCEPT , 
TW-11 Field Duplicate Sample Magnesium MG/L 38.9 0.06 38.1 0.06 2.1 ACCEPT I 
TW-1I Field Duplicate Sample Manganese MG/l -0.0007 0.004 -0.0007 0.004 0.0 ACCEPT 

- . -----. ------- - ··· ..... 
TW-11 Field Duplicate Sample Molybdenum MG/l 0.0131 0.008 0.0135 0.008 3.0 ACCEPT 
TW-11 Field Duplicate Sample Potassium MG/l 7.57 0.3 7.47 0.3 1.3 ACCEPT ' 
TW-I1 Field Duplicate Sample Selenium MG/L 0.0006 0.003 0.00062 0.003 3.3 ACCEPT ----- ----
TW-11 Field Duplicate Sample Sodium MG/L 74.9 0.3 72.5 0.3 3.3 ACCEPT 
TW-I1 J:ield Duplicate Sample Vanadium MG/L 0.0023 0.005 0.0027 0.005 16.0 ACCEPT ------ -
TW-11 Field Duplicate Sample Zinc MG/L -0.003 0.01 -0.003 0.01 0.0 ACCEPT 

l 
I 

-7tt~'#,iffJflllllf PU.J1F~}~ ·Wt~Jl:~{ i:~irli i~:~=.frJj~: f)RiJli1 ~<sfTds-"' !:;~" ~-~)~~~~ .,. ·- ::,~,Bg~.!-!,lt-:; ... ::i ~filID'.:;i, '-t...._,,.9_ ·.--;~ ~ ,_,., ..:. .:J, - - J,;_ ........ -

70019 70020 

TW-20 Field Duplicate Sample ALKALINITY MG/L 370 1 379 1 2.4 ACCEPT 
TW-20 Field Duplicate Sample ALKALINITY (CO3} MG/L -1 1 -1 1 0.0 ACCEPT 
TW-20 Field Duplicate Sample ALKALINITY (HCO3) MG/l 370 1 379 1 2.4 ACCEPT 
TW-20 Field Duplicate Sample Ammonia as N MG/L -0.03 0.03 -0.03 0.03 0.0 ACCEPT 
TW-20 Field Duplicate Sample Chloride MG/l 99.3 0.4 101 5 1.7 ACCEPT 
TW-20 Field Duplicate Sample Fluoride MG/l 2.05 0.5 3.09 0.1 40.5 Jfg[if~p' 
TW-20 Field Duplic_ale Sample Sulfate, SO4 MG/l 552 7.5 558 7.5 1.1 ACCEPT 
- -- ·--- . 

TW-20 Field Duplicate Sample NO2+NO3-N mg/Las N 10.5 0.2 11.4 0.2 8.2 ACCEPT 
TW-20 Field Duplicate Sample TDS MG/l 1450 10 1440 10 0.7 ACCEPT 
TW-20 Field Duplicate Sample Phosphorus-Total MG/L 0.22 0.01 0.21 0.01 4.7 ACCEPT 

--· 
TW-20 Field Duplicate Sample Cadmium MG/L 0.0068 0.002 0.0052 0.002 +/- RL ACCEPT 
TW-20 Field Duplicate Sample Calcium MG/L 191 0.04 185 0.04 3.2 ACCEPT 

Field Du.plicate Sampie 
-- - ·--··-·· - - - .. --

TW-20 Magnesium MG/L 119 0.06 113 0.06 5.2 ACCEPT 
TW-20 Field Dup(i~ate Sample Manganese MG/L -0.0009 0.004 -0.0007 0.004 +/- RL ACCEPT ---~- ·---·-- -----·· .. ---· --0.008 ,_ ··14.7 ACCEPT TW-20 Field Duplicate Sample Molybdenum MG/L 0.0537 0.008 0.0622 
TW-20 Field Duplicate Sample Potassium MG/L 19.7 0.3 18.9 0.3 4.1 ACCEPT 
TW-20 Field Duplicate Sample Selenium MG/L 0.0847 0.003 0.0798 0.003 6.0 ACCEPT -------- ---
TW-20 Field Duplicate Sample Sodium MG/L 85 0.3 80.8 0.3 5.1 ACCEPT 
TW-20 Field Duplicate Sample Vanadium MG/L 0.0058 0.005 0.0066 0.005 12.9 ACCEPT 
TW-20 Field Duplicate Sample Zinc MG/L 0.0848 0.01 0.0873 0.01 2.9 ACCEPT 

I I 

1 MonsantoSmplist_ 07 .xis 



TABLE 5.2 ~ 9125/2007 

FIELD DUPLICATE COMPARISON 

TW-33 Field Duplicate Sample ALKALINITY MG/L 424 1 426 1 0.5 ACCEPT 
. - .. - - . ·- ---· . ·-·-· ----··· ·- ----··- ~it;~ TW-33 Field Duplicate Sample ALKALINITY (CO3) MG/L 39.4 1 -1 1 210.4 ·----·-·------··- - ·-· . - -'~ - ---4'•. 

TW-33 Field Duplicate Sample ALKALINITY (HCO3) MG/L 385 1 426 1 10.1 ACCEPT 
TW-33 

-·- Field Duplicate Sample Ammonia as N MG/L -0.03 0.03 -0.03 0.03 0.0 ACCEPT 
TW-33 Field Duplicate Sample Chloride MG/L 18.9 0.4 18.9 1 0.0 ACCEPT 
TW-33 
-· Field Duplicate Sample Fluoride MG/L 0.35 0.1 0.34 0.1 2.9 ACCEPT 

TW-33 Field Duplicate Sample Sulfate, SO4 MG/L 39.5 0.3 39.4 0.3 0.3 ACCEPT 
TW-33 Field Duplicate Sample NO2+NO3-N mg/Las N 2.78 0.02 2.69 0.02 3.3 ACCEPT 
TW-33 Field Duplicate Sample TDS MG/L 498 10 502 10 0.8 ACCEPT 
TW-33 Field Duplicate Sample Phosphorus-Total MG/L 0.19 0.01 0.2 0.01 5.1 ACCEPT 

TW-33 Field Duplicate Sample Cadmium MG/L -0.0006 0.002 -0.0006 0.002 0.0 ACCEPT 
TW-33 Field Duplicate Sample Calcium MG/L 107 0.04 106 0.04 0.9 ACCEPT 
TW-33 Field Duplicate Sample Magnesium MG/L 38.2 0.06 37.8 0.06 1.1 ACCEPT 
TW-33 Field Duplicate Sample Manganese MG/L -0.0007 0.004 -0.0007 0.004 0.0 ACCEPT 
TW-33 Field Duplicate Sample Molybdenum MG/L 0.0505 0.008 0.0491 0.008 2.8 ACCEPT 
TW-33 - Field Duplicate Sample Potassium MG/L 2.35 0.3 2.33 0.3 0.9 ACCEPT 
TW-33 Field Duplicate Sample Selenium MG/L 0.0012 0.003 0.0012 0.003 0.0 ACCEPT 
TW-33 Field Duplicate Sample Sodium MG/L 16.1 0.3 16 0.3 0.6 ACCEPT 
TW-33 Field Duplicate Sample Vanadium MG/L 0.514 0.005 0.506 0.005 1.6 ACCEPT 
TW-33 Field Duplicate Sample Zinc MG/L 0.0157 0.01 0.015 0.01 4.6 ACCEPT 

I I I 

~:)~ si~tt:;! P®ri91na~ ,JJlt ',F:;Qu~llc.aTel fajii: ii{i\~~i ~~,~ii -~'II-·='RJiiuit;l~ K-?.i ~ -ir~= v.".~t;$D ~\ ,..Y.;.. ~·-

-~"f~~ : ~ij~~t.Jl!it~ :::~~.~{lh: J.f;~ ,,.'i 
70038 70039 

TW-54 Field Duplicate Sample ALKALINITY MG/L 373 1 377 1 1.1 ACCEPT 
TW-54 _ Field Duplicate Sample ALKALINITY (CO3) MG/L -1 1 -1 1 0.0 ACCEPT - --
TW-54 Field Duplicate Sample ALKALINITY (HCO3) MG/L 373 1 377 1 1.1 ACCEPT 
TW-54 Field Duplicate Sample Ammonia as N MG/L -0.03 0.03 -0.03 0.03 0.0 ACCEPT - -· - .. ----- .. - - -···-,__ ___ -

1---

TW-54 Field Duplicate Sample Chloride MG/L 98.9 2 98.6 2 0.3 ACCEPT 
TW-54 Field pupl!~a!~ ~a!'Tlpl~_ Fluoride MG/L 3.66 0.1 3.68 0.1 0.5 ACCEPT 

--
TW-54 Field Duplicate Sample Sulfate, SO4 MG/L 492 3 490 3 0.4 ACCEPT 
TW-54 Field Duplicate Sample NO2+NO3-N mg/Las N 9.7 0.2 9.69 0.2 0.1 ACCEPT 
TW-54 Field Duplicate Sample TDS MG/L 1390 10 1350 10 2.9 ACCEPT 
TW-54 Field Duplicate Sample Phosphorus-Total MG/L 0.2 0.01 0.2 0.01 0.0 ACCEPT 

TW-54 Field Duplicate Sample Cadmium MG/L -0.0006 0.002 -0.0006 0.002 0.0 ACCEPT 
TW-54 _ _ .fieldDu_pJicateSampfe Calcium ... _____ MG/L ______ 167 _ ~ '-.. ·-- ~ _ 0.04,__ ~h~-~~! 
TW-54 Field Duplicate Sample Magnesium MG/L 112 0.06 105 0.06 6.5 ACCEPT 
TW-54 Field Duplicate Sample Manganese ·----~ MG/L~-==--0.0007 0.004 __ -0.0007 0.004 >-·· 0.0 ACCE':'.I 
TW-54 Field Duplicate Sample Molybdenum . _ MG/L ·-- ~ 0.0896 0.008 0.0868 0.008 3.2 ACCEPT 

_ TW:_54 Field Duplicate Sample Potassium - --- MG/L 22.5 0.3 21.3 0.3 5.5 ACCEPT 
TW-54 Field Duplicate Sample Selenium MG/L 0.0849 0.003 0.085 0.003 0.1 ACCEPT 
TW-54 Field Duplicate Sample Sodium MG/L 84.4 --- ~ ____ _?_!-? 0.3 8.5 ACCEPT 
TW-54 Field Duplicate Sample Vanadium MG/L 0.0056 0.005 0.0053 0.005 5.5 ACCEPT 
TW-54 Field Duplicate Sample Zinc MG/L 0.092 0.01 0.0961 0.01 4.4 ACCEPT 

I I ! 
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TABLE 5.2 9/25/2007 

FIELD DUPLICATE COMPARISON 

I 

i~ I ~!'9.-J ,,:':.:, ·"· .. 
70065 70066 

TW-62 Field Duplicate Sample ALKALINITY MG/L 786 1 789 1 0.4 ACCEPT 
TW-62 Field Duplicate Sample ALKALINITY (CO3) MG/L -1 1 -1 1 0.0 ACCEPT 
TW-62 Field Duplicate Sample ALKALINITY (HCO3) MG/L 786 1 789 1 0.4 ACCEPT 
TW-62 Field Duplicate Sample Ammonia as N MG/L 0.07 0.03 0.08 0.03 13.3 ACCEPT 
TW-62 Field Duplicate Sample Chloride MG/L 74.4 5 76.1 2 2.3 ACCEPT 
TW-62 Field Duplicate Sample Fluoride MG/L 0.22 0.2 0.22 0.2 0.0 ACCEPT 
TW-62 Field Duplicate Sample Sulfate, SO4 MG/L 5 0.2 5.13 0.2 2.6 ACCEPT 
TW-62 Field Duplicate Sample NO2+NO3-N mg/Las N 0.12 0.01 0.13 0.01 8.0 ACCEPT 
TW-62 Field Duplicate Sample TDS MG/L 319 7.5 325 3 1.9 ACCEPT 
TW-62 Field Duplicate Sample Phosphorus-Total MG/L 1360 10 1350 10 0.7 ACCEPT 

- --- ------··· 
TW-62 Field Duplicate Sample Cadmium MG/L -0.0006 0.002 -0.0006 0.002 0.0 ACCEPT 
TW-62 Field Duplicate Sample Calcium MG/L 209 0.04 208 0.04 0.5 ACCEPT 
TW-62 Field Duplicate Sample Magnesium MG/L 133 0.06 133 0.06 0.0 ACCEPT 
TW-62 Field Duplicate Sample Manganese MG/L 0.0039 0.004 0.0035 0.004 10.8 ACCEPT 
TW-62 Field Duplicate Sample Molybdenum MG/L 0.0175 0.008 0.018 0.008 2.8 ACCEPT 
TW-62 Field Duplicate Sample Potassium MG/L 11.9 0.3 11.9 0.3 0.0 ACCEPT 
TW-62 Field Duplicate Sample Selenium MG/L 0.0456 0.003 0.0454 0.003 0.4 ACCEPT 
TW-62 Field Duplicate Sample Sodium MG/L 60.7 0.3 60.4 0.3 0.5 ACCEPT 
TW-62 Field Duplicate Sample Vanadium MG/L 0.0027 0.005 0.0029 0.005 7.1 ACCEPT 
TW-62 Field Duplicate Sample Zinc MG/L -0.003 0.01 -0.003 0.01 0.0 ACCEPT 
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TABLE 5.2 - 9/25/2007 

FIELD DUPLICATE COMPARISON 

I .,, ___ wllllllll tis~:' .: 5,.,.., . ·--.• ·. 
~41. ;~ ~R...... iw.~ 

70065 70066 
TW-62 Field Duplicate Sample ALKALINITY MG/L 786 1 789 1 0.4 ACCEPT 
TW-62 Field Duplicate Sample ALKALINITY (CO3) MG/L -1 1 -1 1 0.0 ACCEPT 
TW-62 Field Duplicate Sample ALKALINITY (HCO3) MG/L 786 1 789 1 0.4 ACCEPT 
TW-62 Field Duplicate Sample Ammonia as N MG/L 0.07 0.03 0.08 0.03 13.3 ACCEPT 
TW-62 Field Duplicate Sample Chloride MG/L 74.4 5 76.1 2 2.3 ACCEPT 
TW-62 Field Duplicate Sample Fluoride MG/L 0.22 0.2 0.22 0.2 0.0 ACCEPT 
TW-62 Field Duplicate Sample Sulfate, SO4 MG/L 5 0.2 5.13 0.2 2.6 ACCEPT 

.... TW-62 Field Duplicate Sample NO2+NO3-N mg/Las N 0.12 0.01 0.13 0.01 8.0 ACCEPT 
T W-62 Field Duplicate Sample TDS MG/L 319 7.5 325 3 1.9 ACCEPT 
TW-62 Field Duplicate Sample Phosphorus-Total MG/L 1360 10 1350 10 0.7 ACCEPT 

--·-
TW-62 Field Duplicate Sample Cadmium MG/L -0.0006 0.002 -0.0006 0.002 0.0 ACCEPT 
TW-62 Field Duplicate Sample Calcium MG/L 209 0.04 208 0.04 0.5 ACCEPT 
T W-62 Field Duplicate Sample Magnesium MG/L 133 0.06 133 0.06 0.0 ACCEPT I 
TW-62 Field Duplicate Sample Manganese MG/L 0.0039 0.004 0.0035 0.004 10.8 ACCEPT 
TW-62 Field Duplicate Sample Molybdenum MG/L 0.0175 0.008 0.018 0.008 2.8 ACCEPT 
TW-62 Field Duplicate Sample Potassium MG/L 11.9 0.3 11.9 0.3 0.0 ACCEPT 
TW-62 Field Duplicate Sample Selenium MG/L 0.0456 0.003 0.0454 0.003 0.4 ACCEPT 
TW-62 Field Duplicate Sample Sodium MG/L 60.7 0.3 60.4 0.3 0.5 ACCEPT 
T W-62 Field Duplicate Sample Vanadium MG/L 0.0027 0.005 0.0029 0.005 7.1 ACCEPT 
TW-62 Field Duplicate Sample Zinc MG/L -0.003 0.01 -0.003 0.01 0.0 ACCEPT 
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- . 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD --
TW-61 Field Split Sample; MS/MSD -
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSO 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSO 

·-
TW-61 Field Split Sample; MS/MSO ---

···-
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSO 
·-· 
TW-61 Field Split Sample; MS/MSD 
TW-61 - Field Split Sample; MS/MSO 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 

- . 
TW-61 Field Split Sample; MS/MSD 

-
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/M::su 

TABLE 5.3 9/25/2007 

LABORATORY SPLIT COMPARISON/ 
SVL Analytical AND Analytical Resources,lnc . 

·~lt~::· 5 . ·:-,.~ \°;':/~ . .... /;.; ~:.. :/: >.-.-· -./~ t -~f ; :'ll~}f-•r,,a;;.,, ·i . 
:~~@~its;, " ,; , ·1f·" .. _qi;:~~§_1;1ltf.'-~ ;itfj .Q~ (i:1',·$.t~M~i?.i ' <!-'••\;'' - , '.· ~,if~.~~-~-ii 

70067 70068 
--

Alkalinity mg/L 1180 0.45 1120 1 5.2 ACCEPT 
- - ·- -

Ammonia mg/L 0.5 0.011 0.517 0.01 -3.3 ACCEPT ··--- - - --· ---
Anions Cl mg/L 22.8 0.065 22.1 2 3.1 ACCEPT 
Anions F mg/L -0.1 0.0087 0.5 U 1 +/- RL ACCEPT 
Anions SO4 mg/L 98.3 0.19 97.5 50 0.8 ACCEPT 

- · -·· ··-· - -
NO2/NO3 mg/L 0.042 0.0022 0.037 0.05 12.7 ACCEPT .. ·-
TDS mg/L 1180 9.2 1200 13.3 -1.7 ACCEPT .. ·--
Tot - P mg/L 0.97 0.0057 0.816 0.008 17.2 ACCEPT 

-· --- - -- - ~·· ---
.. - -

Cadmium - ug/L -0.6 0.6 0.4 U 0.4 +/- RL ACCEPT 
Calcium ug/L 95600 8.2 94600 50 1.1 ACCEPT 
Magnesium ug/L 211000 13 206000 50 2.4 ACCEPT 

Mangan es~_ ug/L 493 0.7 487 1 1.2 ACCEPT 

Molybden_~!:11 ug/L 11.9 2.1 15 5 -23.0 ACCEPT ---
Potassium ug/L 16000 48 15700 500 1.9 ACCEPT 

Selenium ug/L 0.57 0.08 2U 2 +/. RL ACCEPT 
Sodium ug/L 37500 54 37300 500 0.5 ACCEPT 
Vanadium ug/L -1 1 3 U 3 +/- RL ACCEPT 
Zinc ug/L -3 3 10 U 10 +/- RL ACCEPT 

5 MonsantoSmplist_ 07 .xis 



SDG# 

130136 

70057 
70057 
70057 
70057 
70057 
70057 - 70057 
70057 
70057 
70057 
70057 
70057 
70057 
70057 

I--

70057 
70057 
70057 
70057 - •· 

70057 
70057 
70057 

SDG# 

130137 

70015 
70015 

---·- -- ·-
70015 
70015 
70015 
70015 
70015 
70015 
70015 
70015 

70015 -
70015 --·-· 
70015 
70015 
70015 
70015 ,_ __ 
70015 

>---
70015 
70015 
70015 

I 
Sample ID 

TABLE 5.4 

FIELD BLANK STATUS 

I I I I 
~ ~~@ti ·- · m :e:$.;,, · . • 91 , i~l\'ll l7 __ 

Deionized Water Blank 

ALKALINITY MG/L 1.6 1 0.45 
ALKALINITY (CO3} MG/L -1 1 0.3 
ALKALINITY (HCO3) MG/L 1.6 1 0.3 
Ammonia as N MG/L -0.03 0.03 0.011 
Chloride MG/L 0.39 0.2 0.013 
Fluoride MG/L -0.1 0.1 0.0087 
NO2+NO3-N mg/Las N 0.026 0.02 0.0022 
Phosphorus-Total MG/L -0.01 0.01 0.0057 
Sulfate, SO4 MG/L 0.68 0.3 0.037 
TDS MG/L -10 10 9.2 

Cadmium MG/L -0.0006 0.002 0.0006 
Calcium MG/L 0.604 0.04 0.0082 
Magnesium MG/L 0.146 0.06 0.013 
Manganese MG/L -0.0007 0.004 0.0007 
Molybdenum MG/L -0.0021 0.008 0.0021 
Potassium MG/L -0.048 0.3 0.048 
Selenium MG/L 0.00042 0.003 8E-05 . -· -·---·-- -··--- . - -- ... -t--·· --·- .. 

Sodium MG/L 0.149 0.3 0.054 
Vanadium MG/L -0.001 0.005 0.001 
Zinc MG/L -0.003 0.01 0.003 

!Sample ID -~~'&Jl!IP,l-,- · 14 , ,._ w .. -· 

Equipment Blank 

ALKALINITY MG/L -1 1 0.45 
ALKALINITY (CO3) MG/L -1 1 0.3 
ALKALINITY (HCO3) MG/L -1 1 0.3 
Ammonia as N MG/L -0.03 0.03 0.011 
Chloride MG/L -0.2 0.2 0.013 
Fluoride MG/L -0.1 0.1 0.0087 
NO2+NO3-N mg/Las N -0.02 0.02 0.0022 
Phosphorus-Total MG/L 0.04 0.01 0.0057 
Sulfate, SO4 MG/L -0.3 0.3 0.037 
TDS MG/L -10 10 9.2 

Cadmium MG/L -0.2 0.002 0.0002 -----
Calcium MG/L 49.4 0.04 0.0052 
Magnesium MG/L 52 0.06 0.013 
Manganese MG/L -0.9 0.004 0.0009 
Molybdenum MG/L -1.7 0.008 0.0017 
Potassium MG/L -56 0.3 0.056 
Selenium MG/L 0.18 0.003 8E-05 -----· -----
Sodium MG/L 187 0.3 0.017 
Vanadium MG/L -0.4 0.005 0.0004 

-· ·-
Zinc MG/L -2.1 0.01 0.0021 

' i I 

9/27/2007 

111-
Detect 

u ACCEPT 
Detect 

u ACCEPT 
Detect 

u ACCEPT 
Detect 

u ACCEPT 
Detect 

u ACCEPT 

u ACCEPT 
Detect 
Detect 

u ACCEPT 
u ACCEPT 
u ACCEPT 
B ACCEPT 
B ACCEPT 
u ACCEPT 
u ACCEPT 

: ~ 
u ACCEPT 
u ACCEPT 
u ACCEPT 
u ACCEPT 
u ACCEPT 
u ACCEPT 
u ACCEPT 

Detect 
u ACCEPT 
u ACCEPT 

u ACCEPT 
Detect 

B Detect 
u ACCEPT 
u ACCEPT 
u ACCEPT 
B Detect 
B Detect 
u ACCEPT 
u ACCEPT 
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METALS & INORGANIC I Tier I & II Data Validation Summary Checklist 

GOLDER PROJECT II: Q , rs·-1 ( 
LABORATORY: AR SDG: LH.D~ 

DAT A ASSESSMENT SUMMARY 

REVIEW ITEM 

1. Data Completeness 

2. Holding Times @ 
3. Calibration -
4. Blanks 

5. Duplicate RPD 

6. Field Duplicate RPD 

7. LCS, Blank Spike, MFS 

9. GFAA, MSA, Serial Di!. 

10. Other QC k/ 
11. Overall Summary 

0 = Data had no problems X = Problems, but do not affect data 

® = Data qualified d ue to minor problems [typically estimated data (J or UJ)). 

M = Data qualified due to major problems [typically more than 50% qualified 0/UJ). 
Z = Data unacceptable [typically data rejected (R). 

MATRIX 

r 

...!..V~al=i=da,._,t=ed~ b.J-,-_----\--V-~:.....::....--L.:::~°'"-lf-L-- -----------..!:D~a~te=:---L,/.l;l-.l..l.'~ 'ID 01 
Date: 

1 



METALS & INORGANIC I Tier I & II Data Validation Summary Checklist 
Acceptable: 

YES ?0
0 

1. Date Package Completeness (Check if present)........................ .. . o/' 
~~ase narrative v'instrument Del. Limits l Acceptable 

hain of Custody O lCP Correction Factors ~ Absent 
Sample Results Q_ICP Linear Ranges Q Not required for 

O_)CV/CCV Results Q_Preparation Logs data package 
t' Blank Results (2_Analysis Run Logs requested. 
- P Interference Check Results 0 ICP Raw Data 

pike Recovery Results 6 GFAA Raw Data 
r_J)uplicate Results Q_Hg Raw Data 
t':_LCS Results O_Cyanide Raw Data 

C) Standard Addition Results Q_Other _ _ __ _ 
0 lCP Serial Dilution 

Comments/Qualified Results: ---------- --- -----------

2. Holding Times (Check all that apply) ....... ..... .... ...... ... ... .... .. ........ . D c6 
_ ICP/GFAA metals completed in <6 months from collection 
_ Mercury analyzed in <28 days from collection 
_ Cyanide completed in 14 days from collection 

3. Calibrations (Check all that apply) .... ....... .......... ................ ...... ... . D D 

_ ICV/CCV %R for ICP/AA, 90%-110%, acceptable 
_ ICV/CCV %R for ICP/AA, 75%-89% or 111%-125%, 
results estimated (J/UJ) 
_ ICV/CCV %R for JCP/AA, <75% or >125%, reject 
positive results (R) 
_ ICV/CCV %R 80-120% for Hg, results accepted 

Comments/Qualified Results: 

1/\o:t ptcHI ;JeJ) by 

2 

_ !CV/CCV %R for Hg, 65%-79% or 121%-135%, 
results estimated {J/UJ) 
_ICV/CCV %R 85-115% for Cyanide, results 
acceptable 

ICV/CCV %R 70-84% or 116-130%, results 
estimated (J/UJ) 
_ ICV/CCV %R <70% or >130%, reject pos results (R) 



METALS & INORGANIC/ Tier I & II Data Validation Summary Checklist 
Acceptable: 

4. Blanks (Check all that apply) .... .............. ... . . .. ........................ . 
7N: 

_ Detects reported in ICB/CCB list: 
_ Detects in preparation blanks, list: 
_ Detects in field blanks, list 

Qualified as undetected (U) all sample concentrations s1 OX any associated blank 
concentrations and less than the POL, or J+ for samples greater than the PQL. ·· 

Comme,.Qts/nria 
~~\~ ,7-· 

_8RI-LHo§ ~ $:iw..e his.± as a.bo:v~. YPReP 8LANK7,✓ 
f\A f;TAL~ 1; tL 

5. Duplicate (Check all that apply) .. . .... ......... ........ .. .. ... .. .... ........... . D 

lo'uplicate RPO S20% for waters (s35% for soils) for results >5X CROL 
_ Duplicate range is within ±CROL (± 2X CRDL for soils) for results <5X CRDL 

6. Field Duplicates........................................................................ D 

~eld duplicate RPO s20% (s35% for soils) X - T ~t ~~ ~ ~ l, ~,-f. Rf>t) 

Comments/Qualified Results:--~-=-· ~p .... \ .... , .... +--'~-=-~P,-..,CQrll-"-'-"• ..... S-...,,e;=t:'.\~,_,; _____ ___ _ 

3 

Se... 
v 
X 
v 
X 
✓ 



METALS & INORGANIC I Tier I & II Data Validation Summ 

7/Laboratory Control Samples, Blank Spikes (Check all that apply)... D 

1\cs %R 80-120%, (50-150% tor Ag, Sb) 
_LCS %R 50-79% or >120%, results >IDL estimated (J) 

LCS %R 50-79% and results <IDL estimated (UJ) 
= LCS %R <50% and al l results rejected (R/UR) ; · 

Comments/Qualified Results: LF'o1 ~ :n:?43 · ? SR M cro-//t5~o / 

=- tllK AV\P'/1£ c ~ ~~3 T-PhiS:-

8. Spike Recovery (Check all that apply)..... ........... ........................... D 

_ilke %R with 75-125% _Spike %R <30%, results <IDL rejected (UR) 
_JlSpike %R 30-74%, >125%, results> IDL est. (J) _Field blanks used for spike analysis . 
_ Spike %R 30-74% results <IDL estimated (UJ) _ Post digest spk rqrd: %R 725%, excpt ~ {/"' 

Comments/Qualified Results: L-Fb f all\ ?ooo 3 ~ "-.) fu t -~✓q)~ ,~-+ ~ -
QY\ Tuo3 ?- ~ Q.Q If:/ - M ~ C\AAQ. ( Y; ,:r 11\ctl:_ ~e cf'_~ = ~ ee +.::-( CIMa. l y.f ~ -- f\J D 0 u..a.\ , £ app I, eci / 

9. GFAA Performance, MSA, or Serial Dilutions .......................... . 

_ Duplicate injection RSD <20% 
_Duplicate injection RSD >20%, results > CRDL estimated (J) 
_ Analytical spike %R 85-115% 
_ Analytical spike %R 40-85%, results > IDL estimated (J) 
_ Analytical spike %R 10-40%, results <IDL estimated (UJ) 
_ Analytical spike %R <10%, results <IDL rejected (R) 

D D 

Comments/Qualified Results: _ ___ ___ N_d __ A__,_~_,..p_( _\CO._\)~(e _ ___ _ 

4 



10.0l::::L~-~-I~°.~~:1.~ ~ ~i~~-1-~-II·"-·~t~-~-~i~~~~~-s-~~ CheTu 
Comments/Qualified Results: =•.Jevt Appt,&vs~ .... A-, 

11. Overall Assessment ........................................................... . D 

Comments/Qualified Results: _____ ___ _ _______ __ _ 

5 



TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 
TW-35 Field Split Sample 

TABLE 5.2 

LABORATORY SPLIT COMPARISON/ 
SVL Analytical Analytical Resources.Inc. 

\:( ... ;·,-!•·'":';'!~ ···>~< ~~/ : ,J !.=':)(:·' 'ii . :~~;::':: ~;.,< ?; ~- •: ., V,. ,,:f 
; ~l@nj\s'; . .. · R~~l?);J,l,ts . <,~\\ ;··.J~.\£ ,. 

70002 

Alkalinity mg/L 1290 0.45 
Ammonia mg/L 0.2 0.01 1 
Anions Cl mg/L 36.8 0.065 
Anions F mg/L 0.1 U 0.0087 
Anions SO4 mg/L 111 0.19 
NO2/NO3 mg/L 0.021 0.0022 
TDS mg/L 1270 9.2 
Tot- P m /L 0.49 0.010 
Cadmium ug/L 0.3 U 0.3 
Calcium ug/L 64000 7 
Magnesium ug/L 291000 5.2 
Manganese ug/L 158 0.8 
Molybdenum ug/L 9.1 2.2 
Potassium ug/L 18800 21 
Selenium ug/L 0.08 
Sodium ug/L 44500 13 
Vanadium ug/L 0.5 U 0.5 
Zinc ug/L 0.7 U 0.7 

5 

9/25/2007 

•i·-· .. .-1- . .-: --~i 
~ !:'f:•:_:.. -ii:.~:(:· 
~- i?:1t;: : ,:~}~_s1;if '. 

1240 1 4.0 ACCEPT 
0.14 0.01 35.3 ~ IL: 

~ 

:,:k:;. • ,:..,_·\ 

31.6 10 15.2 ACCEPT 
1.0 U 1 +/- RL ACCEPT 

112 10 -0.9 ACCEPT 
0.01 U 0.01 +/- RL ACCEPT 

1330 13.3 -4.6 ACCEPT 
0.14 0.008 111.1 W~!TC • f, ~ 

0.2 U 0.2 +/- RL ACCEPT 
58100 50 9.7 ACCEPT 

248000 50 16.0 ACCEPT 
151 1 4.5 ACCEPT 

10 5 -9.4 ACCEPT 
17100 500 9.5 ACCEPT 

2U 2 +/- RL ACCEPT 
40800 500 8.7 ACCEPT 

3U 3 +/- RL ACCEPT 
10 U 10 +/- RL ACCEPT 
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TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 
TW-12 Field Split Sample 

TABLE 5.2 

LABORATORY SPLIT COMPARISON / 
SVL Analytical Analytical Resources.Inc. 

!' ;.•~, ~f:J~ ~jj•!:lt, ::w ~. ,' ~ ,.QJ;_J 

Alkalinity mg/L 398 0.45 
Ammonia mg/L 9.8 0.011 
Anions Cl mg/L 35.6 0.065 
Anions F mg/L 0.45 0.0087 
Anions SO4 mg/L 102 0.19 
NO2/NO3 mg/L 6.57 0.0022 
TDS mg/L 572 9.2 
Tot - P rng/L 0.64 0.0057 
Cadmium ug/L 0.6 U 0.6 
Calcium ug/L 102000 8.2 
Magnesium ug/L 39000 13 
Manganese ug/L 44.6 0.7 
Molybdenum ug/L 512 2.1 
Potassium ug/L 7660 48 
Selenium ug/L Q..fil. 0.08 
Sodium ug/L 54100 54 
Vanadium ug/L 741 1 

1.0 U 

0.2 U 

Zinc ug/L 3.5 3 10 U 

5 

9/25/2007 

!~,tr·~ botP· :~ 1 

:~tCfa,~1';1 
t• " ' . •\",'ti,.. 

410 1 -3.0 ACCEPT 
9.35 0.2 4.7 ACCEPT 
35.9 1 -0.8 ACCEPT 

1 +/- RL ACCEPT 
103 10 -1.0 ACCEPT 

6.36 0.1 +/- RL ACCEPT 
626 10 -9.0 ACCEPT 

0.446 0.008 35.7 F'~fL:W.i~~ ~J : ··:);,..)~~:·. ~ ._..';'/:'!<' 

0.2 +/- RL ACCEPT 
93700 50 8.5 ACCEPT 
35000 50 10.8 ACCEPT 

42 1 6.0 ACCEPT 
495 5 3.4 ACCEPT 

7170 500 6.6 ACCEPT 
-~ 'Mllfflj 3 2 -102.3 I ·l(:l--(1.' ' ., . 

- ~).,": ·,\,,.,.:-,;;c~.U...~:. . 

52100 500 3.8 ACCEPT 
722 3 2.6 ACCEPT 

10 +/- RL ACCEPT 
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TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 
TW-33 Field Split Sample 

TABLE 5.2 

LABORATORY SPLIT COMPARISON / 
SVL Analytical Analytical Resources.Inc. 

- ---✓.:.~- .. ~~--
•. 11.,:.~~; ~ ~;.~·1;{i .. i~Jn[ts. · !:¼-;.$[1 

Alkalinity mg/L 0.45 
Ammonia mg/L 0.03 U 0.011 
Anions Cl mg/L 18.9 0.026 
Anions F mg/L 0.35 0.0087 
Anions SO4 mg/L 39.5 0.037 
NO2/NO3 mg/L 2.78 0.0022 
TDS mg/L 498 9.2 
Tot- P m /L 0.19 0.0057 
Cadmium ug/L 0.6 U 0.6 
Calc ium ug/L 107000 8.2 
Magnesium ug/L 38200 13 
Manganese ug/L 0.7 U 0.7 
Molybdenum ug/L 50.5 2.1 
Potassium ug/L 2350 48 
Selenium ug/L 1.2 0.08 
Sodium ug/L 16100 54 
Vanadium ug/L 514 1 
Zinc ug/L 15.7 3 

5 

9/25/2007 

41 5 1 2.1 ACCEPT 
0.01 U 0.2 +/- RL ACCEPT 

17.3 1 8.8 ACCEPT 
0.5 U 1 +/- RL ACCEPT 

41.2 10 -4.2 ACCEPT 
2.45 0.1 12.6 ACCEPT 
515 10 -3.4 ACCEPT 

0.648 0.008 -109.3 t~H~JfJ?ik"l;f .......... _~ ~'II,. ~ ... 

0.7 0.2 +/- RL ACCEPT 
115000 50 -7.2 ACCEPT 
39700 50 -3.9 ACCEPT 

1 U 1 +/- RL ACCEPT 
48 5 5.1 ACCEPT 

2660 500 -12.4 ACCEPT 
3 2 +/- RL ACCEPT 

18100 500 -11 .7 ACCEPT 
556 3 -7.9 ACCEPT 

10 10 +/- RL ACCEPT 
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TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 
TW-55 Field Split Sample 

TABLE 5.2 

LABORATORY SPLIT COMPARISON/ 
SVL Analytical Analytical Resources.Inc. 

~, .... 4 
·~~~~: 
t~:~j' j 

70040 70041 

Alkalinity mg/L 883 0.45 885 
Ammonia mg/L 0.03 U 0.011 0.01 U 
Anions Cl mg/L 59.4 0.13 59.7 
Anions F mg/L 0.26 0.0087 1.0 U 
Anions SO4 mg/L 252 0.37 259 
NO2/NO3 mg/L 4.15 0.0022 3.88 
TDS mg/L 1290 9.2 1320 
Tot- P mg/L 0.14 0.0057 0.204 
Cadmium ug/L 0.6 U 0.6 0.2 U 
Calcium ug/L 242000 8.2 211000 
Magnesium ug/L 138000 13 126000 
Manganese ug/L 0.7 U 0.7 1 U 
Molybdenum ug/L 12.1 2.1 10 
Potassium ug/L 10400 48 10200 
Selenium ug/L 41.3 0.08 120 
Sodium ug/L 41600 54 42100 
Vanadium ug/L 3 1 3 U 
Zinc ug/L 3U 3 10 U 

5 

9/25/2007 

m1, 
1 -0.2 ACCEPT 

0.01 +/- RL ACCEPT 
2 -0.5 ACCEPT 
1 +/- RL ACCEPT 

50 -2.7 ACCEPT 
0.05 6.7 ACCEPT 
13,3 -2.3 ACCEPT 

0.008 -37.2 W~IJrFfiV,,'!"J:" ~ r2 -~ .. ~~:~·:.·: .: 
0.2 +/- RL ACCEPT 
50 13.7 ACCEPT 
50 9.1 ACCEPT 

1 +/- RL ACCEPT 
5 19,0 ACCEPT 

500 1.9 ACCEPT 
2 -97.6 "'~fi'&'"r~41 j:J}l A:}:i ' ~ '-... ,:, ... ~ ~'li ~ 

500 -.1.2 ACCEPT 
3 +/- RL ACCEPT 

10 +/- RL ACCEPT 
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TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-6I Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-6I Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 

TW-6I Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 
TW-61 Field Split Sample; MS/MSD 

TABLE 5.2 

LABORATORY SPLIT COMPARISON / 
SVL Analytical Analytical Resources.Inc. 

{ : .. g~!~ f~ •~. ,}•rt -~~~,,ilt t• ·~-tq~•f .. •,'.t.. '. w '. : . ~ .• ;tJ~j>~ 
f·r ,~l\~~~ ··; -..,ii' ·f;"'t .~, .. 

:ur;i;tt~..a- ~,:~ ~R~~lJ.IJs;;.t:i ·1~¥!RL:s· . .,' i It!.,(}>< 
~ \<,} x::.~. ~ -..!..,... ' 'Ji, 

70067 70068 
Alkalinity mg/L 1180 0.45 1120 
Ammonia mg/L 0.5 0.011 0.517 
Anions Cl mg/L 22.8 0.065 22.1 
Anions F mg/L -0.1 0.0087 0.5 U 
Anions SO4 mg/L 98.3 0.19 97.5 
NO2/NO3 mg/L 0.042 0.0022 0.037 
TDS mg/L 1180 9.2 1200 
Tot- P mg/L 0.97 0.0057 0.816 

Cadmium ug/L -0.6 0.6 0.4 U 
Calcium ug/L 95600 8.2 94600 
Magnesium ug/L 211000 13 206000 
Manganese ug/L 493 0.7 487 
Molybdenum ug/L 11.9 2.1 15 
Potassium ug/L 16000 48 15700 
Selenium ug/L 0.57 0.08 2U 
Sodium ug/L 37500 54 37300 
Vanadium ug/L -1 1 3 U 
Zinc ug/L -3 3 10 U 

5 

9/25/2007 

~~1.t~? .. -~ , ·..,.-.~ ::;~tit~~ ~._.,-~f-f;)>·~1 :·••t : 
Hi'V lj ;I! 'l,.,,.: "I;;.. r~Statusi;,."fr ao, .'\ "'"" ' • .•11..-,04"-

1 5.2 ACCEPT 
0.01 -3.3 ACCEPT 

2 3.1 ACCEPT 
1 +/- RL ACCEPT 

50 0.8 ACCEPT 
0.05 12.7 ACCEPT 
13.3 -1.7 ACCEPT 

0.008 17.2 ACCEPT 

0.4 +/- RL ACCEPT 
50 1.1 ACCEPT 
50 2.4 ACCEPT 

1 1.2 ACCEPT 
5 -23.0 ACCEPT 

500 1.9 ACCEPT 
2 +/- RL ACCEPT 

500 0.5 ACCEPT 
3 +/- RL ACCEPT 

10 +/- RL ACCEPT 
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• Analytical Resources, Incorporated sa Analytical Chemists and Consultants 

l O July 2007 

Michael Klisch 
Golder Associates Inc. 
18300 NE Union Hill Road 
Suite 200 
Redmond, WA 98052-3333 

Re: Project: 913-1101.605/ Monsanto 
ARI Job No: LF07 

Dear Michael: 

Please find enclosed original chain of custody record and the final results for the samples 
from the project referenced above. Analytical Resources, Inc. (ARI) accepted four water 
samples in good condi6on on June 27, 2007. There were no discrepancies between the 
COC and the sample containers' labels. 

The samples were analyzed for total metals and conventional parameters as requested. 

No analytical complications were noted for these samples. 

An electronic copy of these reports and aJl associated raw data will remain on file at ARJ. 
lf you have any questions or require any additional information please contact me at your 
convernence. 

Respectfully, 

ANALYTICAL RESOURCES, INC. 

J7 c~-f f>. (j {lu_? .. 

Mark D. Harris 
Project Manager 
206/695-6210 
markh(@.milabs.com 

nclosures 

cc: file LF07 

MDH/mdh ~IEle:IEO\V/IE[D) 
JU L 1 _i_ 2007 ·~1 

Golder Associm~::: 

4611 South 134th Place, Suite 100 • Tukwila WA 98168 • 206-695-6200 • 206-695-6201 fax 



Chain of Custody Record & Laboratory Analysis Request 
ARI Assigned Nunibe'r: I Turn-around'\~u:red: Page: of s Analytical Resources, Incorporated 

LP<Z r ! • Analytical Chemists and Consultants 

ARI Client Company,'t' / ~ 
1t..(N/"J?.< 

Phone: 
4 z r- J-J-~07 n Date: ;/4 /4 I tee y 4611 South 134th Place, Suite 100 

-~ - JJ ;te,: 07- Present? Tukwila, WA 98168 

Client Conta?1tt tf~ .,f flt'(;<-. 
No. of 

I 
Cooler 1.,-0 4 

206-695-6200 206-695-6201 (fax) 
Coolers: Temps: 

Client Project Name: ~ Analysis Requested Notes/Comments 

/'-t<,v, ,j ~l.~ 
,j 

Client Project#: SamplH ( .-l .st--l--
,::,, 

Cf I ]··//0~ l,D'}- -~ ..... 
~ ~ -.( ,1 

Sample ID Date Time Matrix No. Conlainers i ~ il 
·700(J~ C.,)lf/o, i'-t~ (.,w b ✓ --- ....---, 
·1()D 2-9 &l'i( la+ tY4u 6w ft? ,/ ./ -----7 00 17 ·1- (pl t•[/D't nw (9l.J b .,/ t,.,,/ 

I., ._,-

7w<f/ (?j u.¥>1- \ L,\2,.. (,µ b / ,_/ ~ 

Comments/Special Instructions Relinquished by:~ f /4 Received by: ,J 
~{c;:e_ 

Relinquished by: Received by: 

(Signature) ~~/iv. ') ~,._.,'-- (Signature) / ~ /, (Signature) (Signature) 

Pri~z~e'LI J:lst·L 
Prin~Name: V Printed Name: Printed Name: 

~G ~, L·~,,, 
Company:/4 Company: I Company: Company: 

[';-e,, ~ -v ft:.11>~,~f, J .'Dre_ ~ 
0i/l:Vt?1 Datei7e: , /. 

Date & Time: Date & Time: 

7t~ Z.,7" .. o:1- { Di.f. "U 
'-

Limits of Liabllity: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program 



METHOD BLANK RESULTS- CONVENTIONALS 
LF07 - Golde r Associa tes Inc. 

A NALYTICAL ~ 
R ESOURCES~ 
INC ORPORATED 

Matrix: Water f'r~-.' ,,/ 
Data Release Authorized :1)'jlY' 
Reported: 07/10/07 : / 

Analyte Method 

Total Dissolved Solids EPA 160 . 1 

Chloride EPA 300 . 0 

Fluoride EPA 300 . 0 

N-Ammonia EPA 350 .lM 

Nitrate+ Nitrite EPA 353 . 2 

Total Phosphorus EPA 365 . 2 

Sulfate EPA 300.0 

Da t e 

06/27/07 

06/29/07 
07 /02/07 
07/03/07 

06/29/07 

07/03/07 

07/05/07 

06/28/07 

06/29/07 

Project: Monsanto 
Event : 913-1101.605 

Date Sampled : NA 
Date Received : NA 

Units 

mg/L 

mg/L 

mg/L 

mg-N/ L 

mg-N/L 

mg-P/L 

rng/L 

< 

< 
< 
< 

< 

< 

< 

< 

< 

Bl ank 

5 . 0 u 

0.1 u 
0 .1 0 
0 . 1 0 

0 . 1 u 

0 . 010 

0.010 

0 . 004 

0 . 1 0 

Water Method Blank Report-LF07 

u 

0 

u 



SAMPLE RESULTS- CONVENTIONALS 
LF07-Gol der Associates Inc . 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

Matrix: Water [) 
Data Release Authorized1~ 
Reported: 07/10/07 r-./ 

Project: Monsanto 
Event: 913-1101 . 605 

Date Sampled: 06/19/07 
Date Received : 06/27/07 

Analyte 

Alkalinity 

Total Dissolved Solids 

Chloride 

fluoride 

N-Ammonia 

Nitrate+ Nitrite 

Total Phosphorus 

Sulfate 

Client ID: 70003 
ARI ID: 07-13123 L F07A 

Date 
Batch Method 

07 /06/.07 SM 2320 
070607lt2 

06/27/07 EPA 160 .1 
062707#1 

06/29/07 EPA 300 .0 
062907#1 

06/29/07 EPA 300 . 0 
062907lll 

07/03/07 EPA 350 . l M 
070307#1 

07/05/07 EPA 353 .2 
070507#1 

06/28/07 EPA 365 . 2 
062807#1 

06/29/07 EPA 300 . 0 
062907-111 

RL Analytical reporting limit 
U Undetected at reported detection limit 

Water Sample Report-Lf07 

Units RL 

mg/L CaCO3 1. 0 

mg/L 13. 3 

mg/L 10 . 0 

mg/L 1.0 

mg-N/L 0 . 010 

mg-N/L 0 . 010 

mg-P/L 0 . 008 

mg/L 10 . 0 

Sample 

1,240 

1,330 

31. 6 

< 1.0 U 

0.140 

< 0 . 010 U 

0 . 140 

112 



SAMPLE RESULTS- CONVENTIONALS 
LF07-Golder Associates Inc. 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

Matri x: Water ~ --
Data Release Authorized fj 
Reported: 0 7 /10/07 It 

Project: Monsanto 
Event : 913-1101 . 605 

Date Sampled : 06/21/07 
Date Recei ved : 06/27/07 

Client ID: 70029 
ARI ID: 07-13124 LF07B 

Date 
Analyte Batch Method Units RL Sample 

Alkalinity 07/06/07 SM 2320 mg/L CaCO3 1 . 0 410 
070607#2 

Total Dissolved Solids 06/27/07 EPA 160 . 1 rng/L 10.0 626 
0627 07#1 

Chloride 06/29/07 EPA 300 . 0 mg/L 1.0 35 . 9 
062907U 

Fluoride 06/29/07 EPA 300.0 mg/L 1.0 < 1.0 U 
062907#1 

N-Ammonia 07/03/07 EPA 350 . lM mg-N/L 0 . 200 9 . 35 
070307ffl 

Nitra t e+ Nitrite 07/05/07 EPA 353 . 2 mg-N/L 0.100 6 . 36 
070507#1 

Total Phosphorus 06/28/07 EPA 365.2 mg - P/L 0 . 008 0 . 4 4 6 
062807#1 

Sulfate 06/29/07 EPA 300 . 0 mg/L 10 . 0 103 
062907#1 

RL Analytical reporting limit 
0 Undetected at reported detection limit 

Wate r Sample Report-LF07 



SAMPLE RESULTS-CONVENTIONALS 
LF07-Golder Associates Inc. 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Matri x: Water / 1 / 

Data Release Authorized :( ~ 
Reported : 07/10/07 I · 

,J 

Project : Monsanto 
Event: 913-1101 .605 

Date Sampled : 06/21/07 
Date Received : 06/27/07 

Client ID: 70032 
ARI ID: 07-13125 LF07C 

Date 
Analyte Batch Method Units RL 

Alkalinity 07/06/07 SM 2320 mg/L CaC03 1. 0 
070607#2 

Total Dissolved Solids 06/27/07 EPA 160 . 1 mg/L 10.0 
062707#1 

Chloride 07/03/07 EPA 300.0 mg/L 1. 0 
070307#1 

Fluoride 06/29/07 EPA 300 . 0 mg/L 0.5 
062907#1 

N-Ammonia 07/03/07 EPA 350 . lM mg-N/1 0 . 010 
070307#1 

Nitrate+ Nitrite 07/05/07 EPA 353 .2 mg- N/L 0.050 
070507 #1 

Total Phosphorus 06/28/07 EPA 365 . 2 mg-P/L 0 . 008 
062807#1 

Sulfate 06/29/07 EPA 300 . 0 mg/L 2.0 
062907#1 

RL Analytica l r eporting limit 
u Undetected at reported detection limit 

Water Sample Report-Lf07 

Sample 

415 

515 

17. 3 

< 0 . 5 U 

< 0.010 U 

2 . 45 

0 . 648 

41. 2 



SAMPLE RESULTS-CONVENTIONAL$ 
LF07-Golder Associates Inc. 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Matrix: Water ~_,,/ 
Data Release Authorized 

1 
Reported: 07/10/07 .,_,, 

Project : Monsanto 
Event: 913-1101.605 

Date Sampled: 06/21/07 
Date Received: 06/27/07 

Client ID: 70041 
ARI ID: 07-13126 LF07D 

Date 
Analyte Batch Method Units RL Sample 

Alkalinity 07/06/07 SM 2320 mg/L CaC03 1.0 885 
0706071t2 

Total Dissolved Solids 06/27/07 EPA 160.l mg/L 13 .3 1 , 320 
062707#1 

Chloride 07/02/07 EPA 300.0 mg/L 2.0 59.7 
070207#1 

Fluoride 06/29/07 EPA 300 . 0 mg/L 1.0 < 1.0 U 
062907#1 

N-Ammonia 07/03/07 EPA 350 . lM mg-N/L 0.010 < 0.010 U 
070307#1 

Nitrate+ Nitrite 07/05/07 EPA 353 .2 mg-N/L 0.050 3 .88 
070507#1 

Total Phosphorus 06/28/07 EPA 365.2 mg-P/L 0.008 0 . 204 
062807#1 

Sulfate 06/29/07 EPA 300.0 mg/L 50.0 259 
062907#1 

RL Analytical reporting limit 
u Undetected a t reported detection limit 

Water Sample Report-Lf07 



REPLICATE RESULTS-CONVENTIONAL$ 
LF07-Golder Associate s Inc . 

Matrix: Water A , 
Data Release Authorizectf.1/\V 
Reported : 07/10/07 I. J 

Project : Monsanto 
Event : 913-1101 . 605 

Date Sampled : 06/19/07 
Date Received : 06/27/07 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Analyte Method Date Units Sample Replicate(s) RPD/RSD 

ARI I D: LF07A Cl ient ID : 70003 

Alkalini t y SM 2320 07 /06/07 mg/L CaCO3 1,240 1,240 0.0% 

Total Dissolved Solids EPA 160.1 06/27/07 mg/L 1,330 1 , 330 0.0% 

N-Ammonia EPA 350 . lM 07/03/07 mg -N/L 0 . 140 0 .142 1. 4% 

Nitrate+ Nitrite EPA 353 . 2 07/05/07 mg-N/L < 0 . 010 < 0 .010 NA 

Total Phosphorus EPA 365.2 06/28/07 mg-P/L 0 . 140 0 . 126 10 . 5% 

ARI I D: LF07C Client ID: 70032 

Chloride EPA 300.0 07/03/07 mg/L 17.3 17 . 7 2 . 3% 

Fluoride EPA 300 .0 06/29/07 mg/L < 0 . 5 < 0.5 NA 

Sulfate EPA 300 . 0 06/29/07 mg/L 41. 2 41.0 0 . 5% 

Water Replicate Report-Lf07 



MS/MSD RESULTS-CONVENTIONALS 
LF07-Golder Associates Inc . 

Matrix: Water Project : 
Data Release AuthorizedfW··· Event: 
Reported : 07/10/07 1\) Date Sampled : 

Date Received : 

Analyte Method Date Units Sample 

ARI ID: LF07A Client ID: 70003 

N-Ammonia EPA 350. lM 07/03/07 mg-N/L 0 .140 

Nitrate + Nitrite EPA 353 . 2 07/05/07 mg-N/L < 0 . 010 

Total Phosphorus EPA 365 .2 06/28/07 mg-P/L 0.140 

ARI ID: LF07C Client ID : 70032 

Chloride EPA 300.0 07/03/07 mg/L 17 . 3 

Fluoride EPA 300.0 06/29/07 mg/L < 0.5 

Water MS/MSD Report - LF07 

Monsanto 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

913-1101 . 605 
06/19/07 
06/27/07 

Spike 
Spike Added Recovery 

0.553 0.500 82 . 6% 

0. 480 0.500 96 . 0% 

0.446 0. 400 76 .5% 

38.6 20.0 106 . 5% 

9.0 10 . 0 90 . 0% 



LAB CONTROL RESULTS - CONVENTI ONALS 
LF07- Golder Associates Inc. 

Matrix : Water ~'\-1 / 
Data Release Authorized : I ('{,)( 
Reported : 07/10/07 J 

Project : Monsanto 
Event : 913- 1101.605 

Date Sampl ed : NA 
Date Received : NA 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Analyte Method Date Uni t s LCS 
Spike 
Added Recovery 

Total Dissolved Solids EPA 160 . 1 06/27/07 mg/L 520 500 104 . 0% 

Wate r Lab Control Report-LF07 



STANDARD REFERENCE RESULTS-CONVENTIONALS 
LF07-Golder Associates Inc. 

Matrix: Water !\t\ , 
Data Release AuthorizedlW 

Project : Monsanto 
Event : 913-1101.605 

Date Sampled : NA Reported : 07/10/07 {() 
Date Received: NA 

Analyte/SRM ID 

Alkalinity 
ERA ltP114506 

Chlorid e 
ERA U36065 

Fluoride 
ERA # 

N-Ammonia 
ERA U5125 

Nitrate+ Nitrite 
ERA #20034 

Total Phosphorus 
ERA 1135064 

Sulfate 
ERA i.Q5094 

Method Date Units SRM 

SM 2320 07/06/07 mg/L CaCO3 45 . 5 

EPA 300 . 0 06/29/07 mg/L 2.9 
07/02/07 2.8 
07/03/07 2 . 8 

EPA 300.0 06/29/07 mg/L 2 . 8 

EPA 350.lM 07/03/07 mg- N/L 0 . 522 

EPA 353.2 07/05/07 mg-N/L 0.502 

EPA 365.2 06/28/07 mg-P/L 3 . 88 

EPA 300 . 0 06/29/07 mg/L 3.0 

Wa ter Standard Reference Repor t -Lf07 

True 
Value 

4 6. 7 

3 . 0 
3 . 0 
3 . 0 

3 . 0 

0 . 500 

0.500 

4. 00 

3 . 0 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Recovery 

97 . 4% 

96. 7% 
93 . 3% 
93.3% 

93.3% 

104 .4 % 

100 . 4% 

97.0% 

100 . 0% 



INORGANI CS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: LF07MB 
LINS ID : 07-13123 
Matrix: Water 
Data Release Authorized("w 
Reported: 07/09/07 V :--

_,., 

Prep Prep Analysis Analysis 
Meth Date Method Date 

3020A 07/02/07 7131A 07/05/07 
3010A 07/02/07 6010B 07/05/07 

3010A 07/02/07 6010B 07/05/07 
3010A 07/02/07 60108 07/05/07 

3010A 07/02/07 6010B 07/05/07 
3010A 07 /02/07 6010B 07/05/07 
7740 07/02/07 7740 07/05/07 
3010A 07/02/07 6010B 07/05/07 
3010A 07/02/07 60108 07/05/07 
3010A 07/02/07 60108 07/05/07 

U-Analyte undetected at given RL 
RL-Reporting Limit 

Sample ID: METHOD BLANK 

ANALYTICAL~ 
RESOURCESW'!I/ 
INCORPORATED 

QC Report No: LF07 - Golder Associates Inc . 
Project : Monsanto 

913-1101. 605 
Date Sampled : NA 

Date Received: NA 

CAS Number Anal yte 

7440-43-9 Cadmium 
7440-70-2 Calcium 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-98- 7 Molybdenum 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440- 23- 5 Sodium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

FORM-I 

RL µ g /L Q 

0 . 2 0.2 u 
50 50 u 
50 50 u 

1 1 u 
5 5 u 

500 500 lJ 

2 2 u 
500 500 u 

3 3 u 
10 10 u 



INORGANICS ANALYS I S DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: LF07A 
LIMS ID: 07-13123 
Matrix : Water f 
Data Release Authorized~ 
Reported : 07/09/07 .() 

...._., 

Prep Prep Anal y sis Analysis 
Meth Date Me thod Dat e 

3020A 07 /02/07 7131A 07/05/07 
3010A 07/02/07 6010B 07/05/07 

3010A 07/02/07 6010B 07/05/07 

3010A 07 /02/07 6010B 07/05/07 

3010A 07/02/07 6010B 07/05/07 

3010A 07/02/07 6010B 07/05/07 

7740 07/02/07 7740 07/05/07 
3010A 07/02/07 60108 07/05/07 

3010A 07/02/07 6010B 07/05/07 
3010A 07/02/07 6010B 07/05/07 

U-Analyte undetected at given RL 
RL-Reporting Limit 

Sample ID: 70003 
SAMPLE 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

QC Report No : LF07-Golder Associates Inc . 
Project : Monsanto 

913-1101 . 605 
Date Sampled : 06/1 9 /07 

Date Received : 06/27/07 

CAS Number Analyt e 

7440-43-9 Cadmium 
7440-70-2 Calcium 
7439-95- 4 Magnesium 
7439- 96- 5 Man ganese 
7439-98-7 Molybdenum 

7440-09-7 Potassium 
7 782-49-2 Selenium 
7440-23- 5 Sodium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

FORM-I 

RL 

0 . 2 
50 
50 

1 

5 
500 

2 
500 

3 
10 

µg/L 

0 . 2 
58,100 

248,000 
151 

10 
17 , 100 

2 
40 , 800 

3 
10 

Q 

u 

u 

u 
u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID : LF07B 
LIMS ID : 07-13124 
Matrix : Water [ 
Data Release Authorized 'Af / 
Reported : 07/09/07 ( I~ 

,../ 

Prep Prep Analysis Analysis 
Met h Date Method Date 

3020A 07 / 02/07 7131A 07/05/07 
3010A 07/02/07 6010B 07/05/07 
3010A 07/02/07 60108 07/05/07 

3010A 07/02/07 6010B 07/05/07 

3010A 07/02/07 6010B 07/05/07 
3010A 07/02/07 6010B 07/05/07 
7740 07/02/07 7740 07/05/07 

3010A 07/02/07 60108 07/05/07 

3010A 07/02/07 60108 07/05/07 
3010A 07/02/07 60108 07/05/07 

U-A~alyte undetected at given RL 
RL-Reporting Limit 

Sample ID: 70029 
SAMPLE 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

QC Report No : LF07-Golder Associates Inc. 
Project : Monsanto 

913-1101 . 605 
Date Sampled : 06/21 /07 

Date Received : 06/27/07 

CAS Number Analyte 

7 440-43-9 Cadmium 
7440-70-2 Calcium 
7439-95-4 Magnesium 

7439-96-5 Manganese 
7439-98-7 Molybdenum 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440- 23-5 Sodium 
7440-62- 2 Vanadium 
7440-66-6 Zinc 

FORM-I 

RL µg/L Q 

0.2 0 . 2 u 
50 93,700 
50 35,000 

l 42 
5 495 

500 7,170 
2 3 

500 52,100 
3 722 

1 0 10 lJ 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample I D: LF07C 
LIMS ID : 07-13125 
Matrix : Water 
Data Release Authorized f'f>i"L. 
Reported: 07/09/07 ( 1L 

./ 

Prep Prep Analysis Analysis 
Meth Date Method Date 

3020A 07/02/07 7131A 07/05/07 

3010A 07/02/07 60108 07 / 05/07 

3010A 07/02/07 6010B 07 /05/07 

3010A 07/02/07 601 0B 07 /05 / 07 
3010A 07/02/07 601 08 07/05/0 7 

3010A 07 /02/07 60108 07/05/07 
7740 07/02/07 7740 07 / 05/07 
3010A 07 /02/07 6010B 07/05/07 

3010A 07/02/07 6010B 07 /05 /07 

3010A 07/02/07 6010B 07/05/07 

U- Analyte undetected at given RL 
RL-Reporting Limit 

Sample ID: 70032 
SAMPLE 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

QC Repor t No : LF07-Golder Associates Inc. 
Project : Monsan to 

913-1101 . 605 
Date Sampled : 06/21 /07 

Date Received : 06/27/07 

CAS Number Analyte 

7440- 43- 9 Cadmium 

7440- 70 - 2 Calcium 
7439- 95- 4 Magnesium 

74 3 9-96- 5 Manga n ese 
7439-98-7 Molybdenum 

7440-09-7 Potassium 
7782- 49-2 Selenium 
7440- 23- 5 Sodium 
7440- 62- 2 Vanadium 
7440-66-6 Zinc 

FORM-I 

RL µg/L Q 

0 . 4 0.7 

50 115,000 
50 39,700 

1 1 u 
5 48 

500 2,660 
2 3 

500 18,100 

3 556 

10 10 



I N0RGANICS ANALYSI S DATA SHEET 
TOTAL METALS 

Page 1 of 1 

Lab Sample ID : LF07D 
LIMS ID : 07 - 13126 
Matrix : Water (?f--
Data Release Authorized : · · 
Reported : 07/09/07 : 

_/ 

Prep Pr e p Analysis Analysis 
Meth Date Method Date 

3020A 07/02/07 7131A 07/05/07 
3010A 07/02/07 60108 07/05/07 

3010A 07/02/07 60108 07/05/07 

3010A 07/02/07 6010B 07/05/07 
3010A 07/02/07 6010B 07/05/07 

3010A 07/02/07 60108 07/05/07 
7740 07/02/07 7740 07/05/07 
3010A 07/02/07 60108 07/05/07 

3010A 07/02/07 60108 07/05/07 
3010A 07/02/07 6010B 07/05/07 

U-Analyte undetected at given RL 
RL- Reporting Limit 

Sample ID : 70041 
SAMPLE 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

QC Report No : LF07-Golder Associates Inc . 
Project : Monsanto 

913-1101 . 605 
Date Sampled : 06/21/07 

Date Received : 06/27/07 

CAS Number Analyte 

7440-43-9 Cadmium 
7440- 70-2 Calcium 
7439-95- 4 Magnesium 
7439-96- 5 Manganese 
7439-98-7 Molybdenum 

7440-09- 7 Potassium 
7 782-49- 2 Selenium 
7440-23-5 Sodium 
7 44 0-62- 2 Vanadium 
7440-66-6 Zinc 

FORM- I 

RL µg/L Q 

0.2 0.2 u 
50 211 , 00 0 
50 126,000 

1 1 u 
5 10 

500 10 , 200 

20 120 
500 42,000 

3 3 u 
10 10 u 



I NORGANI CS ANALYSI S DATA SHEET 
TOTAL METALS 
Page 1 of l 

Lab Sample ID: LF07LCS 
LlMS ID: 07-13123 
Matrix : Water 
Data Release Authorized :~ 
Reported : 07/09/07 ~ j 

\,_ : 

Sample ID: LAB CONTROL 

ANALYTICAL~ 
RESOURCES~ 
INC ORPORATED 

QC Repor t No : LF07-Golder Associates Inc . 
Project : Monsanto 

913-1101. 605 
Date Sampled : NA 

Date Received : NA 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysi s Spike Spike % 

Analyte Method Found Added Recovery 

Cadmium 7131A 19 . 6 20 . 0 98 . 0% 

Ca lcium 60 10B 9800 10000 98 . 0% 

Magnesium 60108 9780 1000 0 97 . 8% 

Manganese 6010B 47 6 500 95 . 2% 

Molybdenum 6010B 499 5 00 99 . 8% 

Pot?.ssium 60108 9890 10000 98 . 9% 
Selenium 7740 105 100 105% 

Sodium 6010B 9940 10000 99. 4 % 

Vanadium 60108 510 500 102% 

Zinc 6010B 480 500 96.0% 

Reported in µg/L 

N-Control limit not met 
Control Limits: 80-120% 

FORM- VII 

Q 



• Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

30 July 2007 

Michael K!isch 
Golder Associates Inc. 
18300 NE Union Hi11 Road 
Suite 200 
Redmond, WA 98052-3333 

Re: Project: 913-1101.605/ Monsanto 
AR1 Job No: LH0S 

Dear Michael: 

-~ __ ,.,...,,. .... ~.,,.,---·-- ....... -8. 

Golder Assu-datt~s 

Please find enclosed original chain of custody record and the final results for the sample from the 
project referenced above. Analytical Resources. Inc. (ARI) accepted one water sample in good 
condition on July 12, 2007. There were no discrepancies between the COC and the sample 
container's labels. The sample was analyzed for total metals and conventional parameters as 
requested. Total iron was added per your request on 7/19/07. 

A matrix spike (MS) was prepared and analyzed for NO2+NO3 in conjunction with this sample. 
The percent recovery was low following the initial analysis of the MS. Since the percent recovery 
for NO2+NO3 was within acceptable QC limits for the corresponding SRM, it was concluded that 
the sample matrix was the cause of the low recovery. No corrective actions were taken . 

No further analytical complications were noted for this sample. 

A copy of these reports and aJl associated raw data will remain on file at ARl. If you have any 
questions or require any additional information please contact me at your convenience. 

Respectfully, 

ANALYTICAL RESOURCES, INC. 

17. ct.{/X, ct,-,·,. 
Mark D. Harrr 
Project Manager 
206/695-62 l 0 
markh(rv,arilabs.com 

Enclosures 

cc: file LH05 

MDH/mdh 

4611 South 134th Place, Suite 100 • Tukwila WA 98168 • 206-695-6200 • 206-695-6201 fax 



Chain of Custody Record & Laboratory Analysis Request 
ARI Assigned Number: 

Ldo.C: Tur>fi~j:s~ 
Page: I of I s Analytical Resources, Incorporated 

A nalytical Chemists and ConsJ,Jltants 

ARI Client Cq~ ny:~ k Jq 1k_ne: ef◄ 983 0,7- --zJii/07 I Ice '( 4611 South 134th Place, Suite 100 
, 77-/.i 'J ~a· . U- Present? Tukwila, WA 98168 

Client Con ~~ I Cui1' "No. oi Cooler e::. o/ 206-695-6200 206-695-6201 (fax) 
Coolers: I Temps: 

Client Project N;Jo/ M .( ~h Analysis Requested Notes/Comments 

§_~ c'f//j~?rt1, 6:Jr Sarnpler;1/ I /u/JJc;,l-, 
1 ~ ~ ~~N 

Sample ID Date Time Matrix No. Containers ~~ 
7006~ 1(11/oi I ,10 (-,Lv ~ I I I 

Comments/Special Instructions 
R~linq~i.~.! L / ~ % '/ /✓ 

Relinquished by: Received by: 

(S,gna!TV ...... - - ' 
. (Signature) (Signature) 

p"Jt~,/ ~ / ;?;~~✓, (£: tc, 
Printed Name: Prinled Name: 

Co'?~/~ c~I Company: Company: 

°?/;;767 ;IX> 1-11;7?-
Date & Time: Date & Time: 

/0/S 
Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program 
meets standards for the industry. The total liability of ARI, Its officers, agents. employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for 
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof. not withstanding any provision to the contrary in any contract, purchase order or co
signed agreement between ARI and the Client. 

Sample Retention Polley: All samples submitted to ARI will be appropriately discarded no sooner than 90 days afler receipt or 60 days after submission of hardcopy data, whichever Is longer, unless alternate 
................... _ --i.-."""'' ,1 .... ,.. h-,110 hoan oct~hlicn on h" ,.vnrk.nrrlAr nr r.nntr:=ir.t 



METHOD BLANK RESULTS-CONVENTIONAL$ 
LHOS-Golder Associates Inc. 

ANALYTICAL~ 
RESOURCES ~ 
INCORPORATED 

Matrix : Water f.J>t-. / 
Data Release Authorizef~ 
Reported : 07 /30/07 '~ / 

Analyte Method 

Total Dissolved Solids EPA 160 . 1 

Chloride EPA 300 .0 

Fluoride EPA 300 . 0 

N-Amrnonia EPA 350 . lM 

Nitrate+ Nitrite EPA 353 .2 

Total Phosphorus EPA 365 . 2 

Sulfate EPA 300 . 0 

Date 

07/13/07 

07/17/07 

07/16/07 

07/25 /07 

07/19/07 

07/25/07 

07 /17 /07 

Project : Monsanto 
Event: 91 3-1101 . 605 

Date Sampled : NA 
Date Received: NA 

Units Bl ank 

mg/L < 5 . 0 u 

mg/L < 0 . 1 u 

mg/L < 0 . 1 u 

mg-N/L < 0.010 

mg-NIL < 0 . 010 

mg- P/L < 0 . 004 

mg/L < 0 . 1 U 

Water Me thod Blank Report-LH0 5 

u 

u 

u 



SAMPLE RESULTS- CONVENTI ONALS 
LH0S-Golder Associates Inc. 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Matrix: Water fr\ /. 
Data Release Authorizedfri.,r 
Reported: 07/30/07 ~~ 

Ana lyte 

Alkali nity 

Carbonate 

Bicarbonate· 

Hydroxide 

Total Dissolved Sol ids 

Chloride 

Fluoride 

N-Ammonia 

Nit r ate+ Nitrite 

Total Phosph orus 

Sulfate 

Project : Monsanto 
Event : 913- 1101 . 605 

Date Sampled : 07/10/07 
Date Received : 07/12/07 

Client ID: 70068 
ARI ID : 07-14287 LH0SA 

Date 
Batch Method Units RL 

07 /17/07 SM 2320 mg/L CaCO3 1. 0 
071707#2 

07/17/07 SM 2320 rng/L CaCO3 1.0 

07/17/07 SM 2320 rng/L CaC03 1. 0 

07 /17/07 SM 2320 mg/ L Ca CO3 1. 0 

07/13 / 07 EPA 160. 1 rng/L 13 . 3 
07 1307# 4 

07/17/07 EPA 300 . 0 mg/L 10 . 0 
0717 07# 1 

07/16/07 EPA 300 . 0 rng/L 0.5 
071607#1 

07/25/07 EPA 350.lM rng- N/L 0 . 010 
072507411 

07 /19/07 EPA 353.2 mg- N/L 0.010 
07 1 907 #2 

07/25/07 EPA 3 65 . 2 rng-P / L 0 . 0 1 6 
072507 11 1 

07/17/07 EPA 300 . 0 mg / L 10 . 0 
07 1707# 1 

RL Analytical reporting limit 
U Undetected at reported detection l i mit 

Water Sample Report - LH0S 

Sample 

1 ,120 

< 1.0 u 

1 , 120 

< 1.0 u 

1 , 200 

22 . 1 

< 0.5 U 

0.517 

0 . 037 

0 . 81 6 

97. 5 



REPLICATE RESULTS-CONVENTIONALS 
LH0S-Golder Associates Inc. 

Matrix: Water t, . / 
Data Release Authorizec{:'J>ri/' 
Reported : 07/30/07 ( : -

._/ 

Project : Monsanto 
Event : 913-1101.605 

Date Sampled: 07/10/07 
Date Received: 07/12/07 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Analyte Method Date Units Samp le Repl icate(s) RPD/RSD 

ARI ID : LH0SA Client ID: 70068 

Alkalinity SM 2320 07/17/07 mg/L CaCO3 1,120 

Carbonate SM 2320 07/17/07 mg/L CaCO3 < 1 . 0 

Bicarbonate SM 2320 07/17/07 mg/L CaCOJ 1,120 

Hydroxide SM 2320 07/17/07 mg/L CaCOJ < 1 . 0 

Total Dissolved Solids EPA 160.1 07/13/07 mg/L 1,200 

Chloride EPA 300.0 07/17/07 mg/L 22.1 

Fluoride EPA 300.0 07/16/07 mg/L < 0.5 

N-Ammonia EPA 350.lM 07/25/07 mg- N/L 0.517 

Nitrate+ Nitrite EPA 353 . 2 07/19/07 mg-N/L 0.037 

Total Phosphorus EPA 365 . 2 07/25/07 rng-P/L 0.816 

Sulfate EPA 300 .0 07/17/07 rng/L 97 . 5 

Water Replicate Report - LH0S 

1,120 

< 1.0 

1,120 

< 1.0 

1,300 

22.6 

< 0.5 

0.517 

0.036 

0 . 812 

94 . 0 

0.0% 

NA 

0.0% 

NA 

8.0% 

2.2% 

NA 

0 . 0% 

2.7% 

0 . 5% 

3.7% 



MS/MSD RESULTS-CONVENTIONALS 
LAOS-Golder Associates Inc . 

Ma t r i x: Water /'I'. , , / Project : 
Da ta Re lea se Authorized~ ''i<l)/ Event : 
Reported : 07/30/07 f f \ Date Sampled: 

✓ Date Received: 

Analyte Method Date Units Sample 

ARI ID : LHOSA Client ID: 70068 

Fluoride EPA 300 . 0 07 /16/07 mg/L < 0 . 5 

N-Ammonia EPA 350 . lM 07 /25/07 mg-N/L 0 . 517 

Nitrate + Nitrite EPA 353 . 2 07/19/07 rng -N/L 0 . 037 

To t a l Phosphorus EPA 365.2 07/25/07 mg-P/L 0 . 816 

Water MS/MSD Report-LHOS 

Monsanto 

ANALYTICAL@ 
RESOURCES~ 
INCORPORATED 

913- 1101 . 605 
07 /10/07 
07/12/07 

Spike 
Spike Added Recovery 

8 . 7 10 . 0 87 . 0% 

0 . 938 0 . 500 84 . 2% 

0.315 0 . 500 55 . 6% 

1. 22 0 . 400 101 . 0% 



LAB CONTROL RESULTS-CONVENTIONALS 
LHOS- Golder Associates Inc. 

Matrix : Water 
Data Release Author izectA / . 
Reported : 07/30/07 l( r 

Project : Mons anto 
Even t : 913-1101 . 605 

Date Sampl ed: NA 
Date Rece i ved : NA 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Analyte Metho d Date Units LCS 
Spike 
Added Recovery 

Total Dissolved Solids EPA 160 . l 07/13/07 mg/L 4 98 500 99 . 6% 

Water Lab Control Report - LHOS 



STANDARD REFERENCE RESULTS-CONVENTIONALS 
LH05- Golder Associat es Inc. 

Matrix : Water ff ,,,,. 
Data Release Authorized J~/ 
Reported: 07/30/07 \....•' 

Analyte/SRM ID Method Date 

Chloride EPA 300 . 0 07/17/07 
SPEX #1-5CL-2 

Fluoride EPA 300.0 07/16/07 
ERA #18056 

N-Ammoni a EPA 350 . lM 07/25/07 
ERA #15125 

Nitrate + Nitrite EPA 353 .2 07/19/07 
ERA #20034 

Total Phosphorus EPA 365 .2 07/25/07 
ERA #35064 

S ulfate EPA 300 . 0 07/17/07 
ERA #15116 

Project : Monsanto 
Event: 913-1101.605 

Date Sampled : NA 
Date Received: NA 

True 
Units SRM Value 

mg/L 2 . 9 3.0 

mg/L 2 .9 3.0 

mg-N/L 0.527 0 . 500 

mg- N/L 0.516 0.500 

mg-P/L 3 . 96 4 . 00 

mg/L 3 . 0 3 .0 

Water Standard Reference Report- LH0 S 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

Recovery 

96. 7% 

96. 7% 

105 .4 % 

103 . 2% 

99 . 0% 

100 . 0% 



INORGANI CS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID : LH05MB 
LIMS ID : 07-14287 
Matrix : Water AA,,).,. / / 
Data Release Authorized :/j1l,Y 
Reported : 07/19/07 ij 

Prep Pr ep Ana l ysis Ana lys i s 
Meth Dat e Me thod Date 

3020A 07 /16/07 7131A 07/18/07 

3010A 07/16/07 60108 07/18/07 
3010A 07/16/07 60108 07/18/07 
3010A 07/16/07 60108 07/18/07 

3010A 07/16/07 60108 07 / 18/07 
3010A 07/16/07 6010B 07 /18/07 
3010A 07/16/07 60108 07/18/07 
7740 07/16/07 7740 07/19/07 

3010A 07/16/07 60108 07/18/07 
3010A 07/16/07 6010B 07/18/07 
3010A 07/16/07 6010B 07/18/07 

U-Analyte undetected at given RL 
RL-Reporting Limit 

Sample ID: METHOD BLANK 

ANALYTICAL@ 
RESOURCESW!J/ 
INCOR PORATED 

QC Report No : LH05-Golder Associ ates Inc . 
Project : Monsanto 

913-1101. 605 
Date Sampled : NA 

Date Received : NA 

CAS Numbe r Analyte 

7440-43- 9 Cadmium 
7440-70-2 Calcium 
7439-89- 6 Iron 
7439-95- 4 Magnesium 
7 4 39-96-5 Manga nese 
7439-98-7 Molybdenum 
7440- 09-7 Potassium 
7782-49-2 Selenium 
7440-23-5 Sodium 
7440-62- 2 Vanadium 
7440-66-6 Zinc 

FORM- I 

RL µg/L Q 

0 . 2 0.2 u 
50 50 u 
50 50 u 
50 50 u 

l 1 u 
5 5 u 

500 500 u 
2 2 u 

500 500 u 
3 3 u 

10 10 0 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: LH05A 
LIMS ID : 07 - 14287 , 
Matrix: Water /lr-.......f / 
Data Release Authorizedj 1 1ll-Y 
Reported: 07/19/07 (_) 

Prep Prep Analysis Analysis 
Meth Date Method Date 

3020A 07/16/07 7131A 07/18/07 
3010A 07 /16/07 60108 07/18/07 
3010A 07/16/07 60108 07 /18/07 
3010A 07 /16/07 60108 07/18/07 

3010A 07/16/07 6010B 07/18 /07 
3010A 07/16/07 6010B 07/18/07 
3010A 07/16/07 60108 07/18/07 
7740 07 /16/07 7740 07/19/07 
3010A 07 /16/07 6010B 07/18/07 

3010A 07/16/07 6010B 07/18/07 
3 010A 07/16/07 6010B 07 /18/07 

U-Analyte undetected at given RL 
RL-Reporting Limit 

Sampl e ID: 70068 
SAMPLE 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

QC Report No: LH05-Golder Associates Inc. 
Project: Monsanto 

913-1101. 605 
Date Sampled: 07/10/07 

Date Received: 07/12/07 

CAS Number Analyte 

7440-43- 9 Cadmium 
7440-70-2 Calcium 
7439-89-6 Iron 
7439-95-4 Magnesium 
7439-96- 5 Manganese 
7 4 39-98- 7 Molybdenum 
7440- 09- 7 Potassium 
7782-49-2 Selenium 
7440-23-5 Sodium 
7440-62-2 Vanadium 
7440- 66-6 Zinc 

FORM-I 

RL µg/L Q 

0 . 4 0. 4 u 
so 94,600 
50 23,100 
50 206,000 

1 487 

5 15 
500 15,700 

2 2 u 
500 37,300 

3 3 u 
10 10 u 



INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS 
Page 1 of 1 

Lab Sample ID: LH05LCS 
LIMS ID: 07-14287 · 
Matrix : Water ·- ~ / 
Data Release Authorizedf7{'/ 
Reported: 07/19/07 1 ~ 

Sample ID: LAB CONTROL 

ANALYTICAL~ 
RESOURCES~ 
INCORPORATED 

QC Repor t No: LH05- Golder Associates Inc . 
Project : Monsanto 

913- 1101. 605 
Date Sampled : NA 

Date Received : NA 

BLANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spike % 
Analyte Method Found Added Recovery 

Cadmium 7131A 20 . 0 20 .0 100% 
Calcium 6010B 10500 10000 105% 
Iron 6010B 2060 2000 103% 
Magnesium 60108 104 00 10000 1 04 % 
Manganese 60108 4 94 500 98 . 8% 

Molybdenum 60 108 525 500 105% 
Potassium 6010B 10500 10000 105% 
Selenium 7740 96 . 3 100 96.3% 
Sodium 6010B 10300 10000 103% 
Vanadium 6010B 516 500 103% 
Zinc 6010B 503 500 101% 

Reported in µg/L 

N-Control limit not met 
Control Limits : 80- 120% 

FORM-VII 

Q 



METALS & INORGANIC I Tier I & II Data Validation Summa:r:y Checklist 

GOLDER PROJECT #: q,3-I I O I • e:, 05 SITE:M~ 

SAMPLES 

REVIEW ITEM 

1. Data Completeness 

2. Holding Times 

3. Calibration 

4. Blanks 

5. Duplicate RPD 

6. Field Duplicate RPD 

7. LCS, Blank Spike, MFS 

8. Matrix Spike, MSD 

9. GFAA, MSA, Serial Oil. 

10. Other QC 

11. Overall Summary 

SDG: 

DA TA ASSESSMENT SUMMARY 

•Hg/ Se 
Al~h~ 

0 = Data had no problems X = Problems, but do not affect data 

® = Data qualified due to minor problems [typically estimated data O or UJ)). 

M = Data qualified due to major problems [typically more than 50% qualified (J/UJ). 
Z = Data unacceptable [typically data rejected (R). 

1 

Anions 



METALS & INORGANIC/ Tier I & II D ata Validation Summary Ch ecklist 
Acceptable: 

YES/NO

0 1. Date Package Completeness (Check if present).. ..... ..... .... ... ..... .. . pl' 

Z
~se narrative ~ strument Det. Limits L Acceptable 

hain of Custody -1'1cP Correction Factors l5 Absent 
_L.~ample Results .::0CP Linear Ranges Q Not required for 
_j(}.j. V/CCV Results ljreparation Logs data package 

ank Results .!"J>,nalysis Run Logs requested. 
P Interference Check Results i71CP Raw Data 

pike Recovery Results QGFAA Raw Data 
_£.E>upllcale Results O Hg Raw Data 
✓ LCS Results QCyanide Raw Data 
astandard Addition Results Q_Other ____ _ 
O JCP Serial Dilution 

Comments/Qualified Results: ------'=----=----=----=--=----:.,;...c....cz..:--0-.:=.-L.::....---....,_

___JC_/.:Ji...."1..l~(~-s'!.......,L._· ~S~. '7--~~~~~~ ~~L__.C,,.u.L...:!~_nul.U£.L:~__!_-L-PVS 

~~l~;: ~=;;> :{ / ~ ✓ ®1 
® ~crn?coY:l c£fbyxro~ 7Qot,I N°~/N03 Carieeht{}l/ 

2. Holding Times (Check~h: apply). ............... .. .. ....................... □ 
_ ICP/GFAA metals completed in <6 months from collection 
_ Mercury analyzed in <28 days from collection 
_ Cyanide completed in 14 days from collection 

--------------------------------✓ , 

3. Calibrations (Check all that apply). .............................................. ~ 
/4v1ccv %R for ICP/AA, 90%-110%, acceptable _ICV/CCV%R for Hg, 65%-79%or 121%-135%, ~ 
_ !CV/CCV %R for ICP/AA, 75%-89% or 111%-125%, results estimated (J/UJ) -(IF 0 
results estimated (J/UJ) _ ICV/CCV %R 85-115% for Cyanide, results 
_ !CV/CCV %R for ICP/AA, <75% or >125%, reject acceptable 
positive results (R) _ !CV/CCV %R 70-84% or 116-130%, results 
___Jj4<//CCV %R 80-120% for Hg, results accepted estimated (J/UJ) 
.t'.'.'.'."CRDL Check Stnd %R 70 - 130, (50-150 SbPbTI) _!CV/CCV %R <70% or >130%, reject pos resu~ / 

o ·-rQ /-res ✓~ s ~~v . 
~ . 

2 
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METALS & INORGANIC/ Tier I & JI Data Validation Summa 

7. Laboratory Control Samples, Blank Spikes (Check all that apply) ... 

lcs %R 80-120%. (50-150% for Ag, Sb] 
_ LCS %R 50-79% or >120%. results >IDL estimated (J) 

0 

LCS %R 50-79% and results <IDL estimated (UJ) 
= LCS %R <50% and all results rejected (R/UR) / 

Comments/Qualified Results: 'S DG # 136t30 ~ G'e1A(¼91v1 ~Mlda/.s 
/ 

8. ~ike Recovery (Check all that apply) ......... ......... .. .. .. ...... ... ........ . . 

]t(spike %R with 75-125% _Spike %R <30%, results <IDL rejected (UR) 

D 

_ Spike %R 30-74%, >125%, results> IDL esl (J) _ Field blanks used for spike analysis 
_Spike %R 30-74% resulls <IDL estimated (UJ) _Post digest spk rqrd: %R 75-125%, excpt Ag 

Comments/Qualified Results: ~l:;,G-# f30l3b ~ G; ~eh. /~fas 
7oolf.3 :t. 7m53). M.~(s 7ootfs ~0,53 , B~b/ 

St>G \"30(3~ ~ G,ctAPA-\\~(c ]001~ .c 

9. GFAA Performance, MSA, or Serial Dilutions ................. ......... . 

_Duplicate injection RSD <20% 
_ Duplicate injection RSD >20%. results > CRDL estimated (J) 
_Analytical spike %R 85-115% 
_ Analytical spike %R 40-85%. results> IDL estimated (J) 
_ Analytical spike %R 10-40%, results <IDL estimated (UJ) 
_Analytical spike %R <10%. results <IDL rejected (R) 

□ □ 

Comments/Qualified Results: ____ N_C?_rt _ _ A~· ..... rr ........ l~•C---~0._b_l_e~-------

4 



METALS & INORGANIC/ Tier I & Il Data Validation Summary Checklist 

10.Other QC.............................. ...................................... .... D □ 

Comments/Qualified Results: ------ - --------------

11. Overall Assessment ........................................................... . □ D 

Comments/Qualified Results: ---------------- ----- --

5 



METALS & INORGANIC I Tier I & II Data Validation Summary Checklist 

Go10ERPRoJEcT #: 913-J Io t .. Go'5 s1TE: MotlSAN,o 

DAT A ASSESSMENT SUMMARY 

REVIEW ITEM -l€PfM& H~ Se --Ct,q 

Tb~ AJl(,JIY\. N ""1 
l. Data Completeness 

2. Holding Times 

3. Calibration 

4. Blanks 

5. Duplicate RPD 

6. Field Duplicate RPD 

7. LCS, Blank Spike, MFS 

8. Matrix Spike, MSD 

9. GFAA, MSA, Serial Dil. - - -
10. Other QC 

11. Overall Summary 

0 = Data had no problems X = Problems, but do not affect data 

0 = Data qualified due to minor problems (typically estimated data O or UJ)J. 

M = Data qualified due to major problems [typically more than 50% qualified (J/UJ). 
Z = Data unacceptable [typically data rejected (R). 

Anions 

--

Comments/Qualified Results: {D ~~ \j'e'S,-u{f ou.+ oil\lM ~f ~ tv\'Spt<.~l+ 

~151~~~•,t-t~-A ~ yzd \'"~-l HOt.t> ~E -)h,"~ ;,J-~ 

® ~~ It. 7ro11 ~·v ffi«Ct <tt.ial;-£ er::s du..e-fu C-B..r. sla.wOo«v-& 
e>ee.,oscl,~ t l«IA'if -Qws~ ~ 

1 

1 



METALS & INORGANIC/ Tier I & II Data Validation Summ Checklist 
Acceptable: 
YES NO 

1. Date Package Completeness (Check if present) .... .... ............ ..... . . □ 

~ase narrative 
!: Chain of Custody 
_i1;ample Results 
?')CV/CCV Results 
L_Blank Results 
_ ICP Interference Check Results 
_ Spike Recovery .Results 
_ Duplicate Results 

LCS Results 
- Standard Addition Results 

ICP Serial Dilution 

Instrument Del. Limits 
= ICP Correction Factors 
_ ICP Linear Ranges 
_Preparation Logs 
_ Analysis Run Logs 
_ICP Raw Data 
_ GF AA Raw Data 
_ Hg Raw Data 
_Cyanide Raw Data 
_Other _ ___ _ 

{ Acceptable 
~ Absent 
Q Not required for 

data package 
requested. 

2. Holding Times (Check all that apply) .................. . ....................... . D 

✓i'cP/GFAA metals completed in <6 months from collec~on 
_ Mercury analyzed in <28 days from collection 
_ Cyanide completed in 14 days from collection 

D 

J-;alibralions (Check all that apply) .... ...... . . /~·':i··~,::;ii,~;,····· LI ~ 
_jefcv,ccv %R for ICP/AA, 90%-110%, acceptable _!CV/CCV %R for Hg, 65%-79% or 121%-135%, 
_ ICV/CCV %R for ICP/AA, 75%-89% or 111%-125%, results estimated (J/UJ) 
results estimated (J/UJ) _!CV/CCV o/oR 85-115% for Cyanide, results 
_ ICV/CCV %R for ICP/AA, <75% or >125%, reject acceptable 
positive results (R) _ ICV/CCV %R 70-84% or 116-130%, results 
· tl,v1ccv %R 80-120% for Hg, results accepted estimated (JIUJ) 
::e"CRDL Check Stnd %R 70-130, (50-150 SbPbTI) _ICV/CCV o/oR <70% or >130%, reject pos results (R) 

~a , ~ , ~, rJa ~re E'itl:M~-r / 

Comments/Qualified Results : W\ !: ±al it ✓ T0.v ,0g:J , e Rhl ~ ~ 
~ ~, \) t .. ~ 'V \l'\?-Su (+s > 2. )< R Lcr® ,.~f (r{). (>10'). 

,/ 4S~UFtp{e:. 7°001{ oNL'r. 

2 



METALS & INORGANIC/ Tier I & II Data Validation Summary Checklist 
Acceptable: 

4. Blanks (Check all that apply) .......... ....................... ................ . 

_ Detects reported in ICB/CCB list: fJ\.v,. .S~ 
_Detects in preparation blanks, list: ,__ ~e df11\V\ 
_ Detects in field blanks, list 

✓ N: 

Qualified as undetected (U) all sample concentrations ~1 OX any associated blank 
concentrations and Jess than the PQL, or J+ for samples greater than the PQL. 

c~~l'$"."lified R~ ~f!;t ~ ,/ / 
:tr-&~~@; .-- - w,, · S'e.~eJl(.~tJc GVAUf. 

5. Duplicate (Check all that apply) .... . ........ . ...... ... . .. . ............. .... .. . .. 

~plicate RPO 520% for waters (535% for soils} for results >5X CRDL 

D 

_ Duplicate range is within ±CRDL (± 2X CRDL for sofls) for results <5X CRDL / 

Comments/Qualified Results lfl/\e{Q{s ~- tDOb"3 

G f:,iJ\.. ete&n I ? / 

6. Field Duplicates .... ........... ........... ................. ................... ........ . . D 

_Field duplicate RPO 520% (535% for soils) 

Comments/Qualified Results: ----------------- - ----
~ p le 1w--t.,2 Cltii~5] L!» F:\'5ur(, Q,a¼ g 7o066 .. 

At l '(e5,£1fis \7.Y/ ,-;, RPb l ,fe ;J, 

3 



METALS & INORGANIC/ Tier I & II Data Validation Su.mm 

7. }aboratory Control Samples, Blank Spikes (Check all that apply) ... 

_Mes %R 80-120%. [50-1 50% for Ag, Sb] 
_ LCS %R 50-79% or >120%, results >IDL estimated (J) 
_LCS %R 50-79% and results <IDL estimated (VJ) 

□ 

_LCS %R <50% and alt results rejected (R/UR) / ' 

Comments/Qualified Resu)S': __ G----=e""'"L\~Q"""'"'"--~---"'e...,wt'-'--4--. ___________ _ 

MQ:fa(s: ✓ 

8. Spike Recovery (Check all that apply) ...... _........ .................... ........ D 

tpike %R with 75-125% r+ _ Spike %R <30%, results <IDL rejected (UR) 
_f_Splke %R 30-74%, >125%, results> IDL est. (J~_- _Field blanks used for spike analysis 
_Spike %R 30-74% results <IDL estimated (UJ) _Post digest spk rqrd: %R 75-125%, excpt Ag 

Comments/Qualified Results: Sg>L( S:O#k\f>(e 7CO(o3 

S?lev'I«~""'- i'E:Sul±s qu-a I ~:h :r- :fu: ?ootc:s. 

9. GF AA Performance, MSA, or Serial Dilutions .......................... . 

_ Duplicate injection RSD <20% 
_ Duplicate injection RSD >20%, results > CRDL estimated (J) 
_Analytical spike %R 85-115% 
_ Analytical spike %R 40-85%, results> IDL estimated (J) 
_ Analytical spike %R 10-40%, results <IDL estimated (UJ) 
_ Analytical spike %R <10%, results <IDL rejected (R) 

D 

c6 

□ 

Comments/Qualified Results: ____ N~t")~f_,.__ ___ A--'-ppt-=-F--' '~c~m_b~ie, _____ _ 

4 



METALS & INORGANIC I Tier I & II Data Validation Summ;y:y: Checklist 

10.Other QC... .. ............ . ... ... .......................... . ..................... ✓ D 

11. Overall Assessment ......... ... .. ............. ... ...... ... .. ............ .... .. . 

Comments/Qualified Results: - --------------------

5 



METALS & INORGANIC I Tier I & II Data Validation Summary Checklist 

GOLDER PROJECT #: SITE:~NSANTO 
LABORATORY: S soc: l'3Dob 
SAMPLES 

DA TA ASSESSMENT SUMMARY 

REVIEW ITEM ICP/ AES +--++-+"+-fl~ 

~10 

1. Data Completeness 

2. Holding Times 

3. Calibration 

4. Blanks 

5. Duplicate RPO 

6. Field Duplicate RPO 

7. LCS, Blank Spike, MFS 

8. Matrix Spike, MSO 

9. GFAA, MSA, Serial Dil. -
10. O ther QC 

11. Ove raJI Summary 

0 = Data had no problems X = Problems, but do not affect data 

8 = Data qualified due to minor problems [typically estimated data U or UJ)J. 
M = Data qualified due to major problems [typically m~re than 50% qualified U/UJ). 
Z = Data unacceptable [typically data rejected (R). 

-

/ . . . . ~ ~ v\'\.o' 
\ ? 

....!.V..!::a~li~dc!::.a~te,.,,,d'-'b~----.~:.........:....:......;.c.__---c~.J¥+01-,L_- - -----------=D=a=te=:~~-=• f 21200j 
Reviewed b Date: 

1 



METALS & INORGANIC I Tier I & II Data Validation Summary Checklist 
Acceptable: 

YES NO_,-_/ 

1. Date Package Completeness {Check if present)................... .... .... D C!tJ 
/case narrative istrument Det. Limits t Acceptable 

hain of Custody .!'.JCP Correction Factors ~ Absent 
ample Results .. l"'.'J~~ Line~r Ranges Q Not required for 
V/CCV Results jeparat1on Logs data package 

.L.~ank Results · alysis Run Logs requested. 
j{l_S;P Interference Check Results ICP Raw Data 

pike Recovery Results 8GFAA Raw Data 
uplicate Results _ Hg Raw Data 

_ CS Results Q:;yanide Raw Data 
C) Standard Addition Results _ Other ____ _ 
_ ICP Serial Dilution 

Comments/Qualified Results: ~C( llf\ o·C~C1~- Re<t lAe:$+'S: QYt( y_ ! 

wt tla {.s \. AV\c9Y\S 't--h-L~ \ OtMd- k\0 "2 /N(h, • Wa..~ tt>3 ,To±--t\ 
Gw-al. AIKo.J,w{y ctd.ded? 

2>Q,,r..j)(e_ <ec elrJ: Q t5.f! 't! qw(i£ a II Ck. Cbe.wJti ... ~q:,.,. 
St>~~ 1'3006(,& 8~•5°C.-,for l'?>G t"5S. [_Au< ,'1'~,At-.1,oN O\o..'~ 
2. Holding Times {Check all that apply).................. .. .. .... ................. ? □ 
.£cP/GFAA metals completed in <6 months from collection 
_Mercury analyzed in <28 days from collection 
_Cyanide completed in 14 days from collection 

Comments/Qualified Results: ~p~~---r-~-~A~\b~o-·.....,l,y ...... ~~c~l __ l)'\~Y~.S _ _ ___ _ 
W\e.-t:a..lo C,-zN 7 7- 10-01 

·Se, (I ]-05 

3. ~~i~rations (Check all thfi'a~~!;~ ~~~~ . ~~ G/~ □ 
✓i'cv,ccv %R for ICP/AA. 90%--110%. acceptable _ ICV/CCV %R fotl:!9...65%--79% or 121%--135%, 
_ !CV/CCV %R for ICP/AA, 75%--89% or 111%--125%, results estimated (J/UJ) 
results estimated (J/UJ) _ !CV/CCV %R 85--115% for Cyanide results 
_ ICV/CCV %R for ICP/AA, <75% or >125%, reject acceptable 
positive results (R) - _ICV/CCV %R 70-84% or 116--130%, results 
_jCV/CCV %R 80-120% for~. results accepted estimated (J/UJ) 
.f. QR&L QiecA, 70-1 30 _ IC/CV %R / 0/o or >130%/rect pos results (R) 

Comments/Quylified Results: (Me::fo1 ~~ .r~v ~ Q..Cv ? (.: Rbl (fioOby 
n~r36)v\w,\e bRc-r=V 7Aof:17§2 IQ}: 



METALS & INORGANIC/ Tier I & II Data Validation Summary Checklist 
Acceptable; 
YES NO . 

4/lanks (Check all that apply) ~~~ ?°:9.\! f,:~r( ~~ D d6 
!Y>etects reported in ICB/CCB list: ~e .,,lit .... ln -3 .. ~ 11\1\o '2..,G:>,c/1 M~'14t.s7 
}'.'.Detects in preparation blanks, list: 'Se. , I 01- t-}-a IL{.,~ , 'll.vt -2~ Cf L! 1 ) J 
_ Detects in field blanks, list GeM c~~ /01,L . 
Qualified as undetected (U) all sample concentrations ~1 OX any associated blank 
concentrations and less than the POL, or J+ ~r samples greater than the POL. 

lified Results: t) \ '11 <f7 o&. ~ cs~ 
o PB 

~~--=...._ _ _J,£.=->J.>"---~-"-U_L._-.>'--'-='-=-+=1~~--==4-.G~~~._...._~..__ ____ _ 

Zn __,~.,..__--=-..:....J<..><--_.._!:...ke...__--::-__ ..!.c-:,_,._--::---t'-"~~-----;....,=----f--=~----
Mo -..LL,.J...,__----==-,_-..b.l~L_l..,),l!ll.,'U:...L.l~,=-s.a&...-~~~~4-fL.14..~~-----
Na 11f.1s 

---=----~-+---~-i------+---+--+----+--I----___,,.,....---,-- ~-

5. Duplicate (Check all that apply). ............... .................. . ..... .. ...... . / 

-'"plicate RPO s20% for waters (s35% for soils) for results >5X CROL 

D 

_ Duplicate range is within ±CRDL (± 2X CRDL for soils) for results <SX CRDL 

Comments/Qualified Results 1.M$/4A-~h RJ>D dV\ 10001 /[}AE'TALU . 

@;-_L@t¾Nlll> ~I> ii'~ [¥- t:50r35Jti.p""" ffl~ ✓/ 

6. Field Duplicates........................................................................ D 

_Field duplicate RPO $20% (S35% for soils) 

Comments/Qualified Results: Sn G l300'2C - Not Appl, co...b\e. 
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METALS & INORGANIC/ Tier I & TI D ata Validation Summ 

7. Laboratory Control Samples, Blank Spikes (Check all that apply) .. . 

/2cs %R 80-120%, [50-150% for Ag, Sb) 
LCS %R 50-79% or >120%, results >IDL estimated (J} 

=LCS %R 50-79% and results <IDL estimated (UJ) 

"5b6 s l'300fu t ✓ 
130t'3>'5 ✓ 

_ LCS %R <50% and all results reJected (R/UR) / . 

Comments/Qualified Results: [@e{A.C-kewJ ,_,/' \ ~e_+a_(~ 
All</ /D?'i . /(J( 

I 

~ ' 
(at. ~ /00% , 98 · 

8. Spike Recovery (Check all that apply) ... .. .. .. ... ....... ........... ...... ... ... . O 

_6.ike %R with 75-125% _ Spike %R <30%, results <IDL rejected (UR} 
~ pike %R 30-74%, >125%, results> IDL esl (Jr~ _ Field blanks used for spike analysis 
_ Spike %R 30-74% results <IDL estimated {UJ} 0 fr, { _Post digest spk rqrd: %R 75-125%, excptAg 

Comments/Qualified Results: M~:: 'frt2{)1 ({jA. ~'1flt.i] 

D 

@EN C'I-IC;M] lMS C'Y\ 1cmt ✓ 
\'3o l'.3 s: , WIS = ?on zo t -zc£H: 1 ~a@. f:Y',90 ru;&ic. 

r-/21r Gr- Ca tru:: -10?2◊. VU® Cfb. 1003 c en< . 

9. GFAA Performance, MSA, or Serial Dilutions .......................... . 

_ Duplicate injection RSD <20% 
_ Duplicate injection RSD >20%, results > CRDL estimated {J) 
_ Analytical spike %R 85-115% 
_ Analytical spike %R 40-85%, results > IDL estimated (J) 
_ Analytical spike %R 10-40%, results <IDL estimated {UJ} 
_Analytical spike %R <10%, results <IDL rejected (R) 

D D 

Comments/Qualified Results: __ ~t-J~o_+~~A_.....p~p-\i-ce ___ ~-b----\e _ ______ _ 
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10.0t::::L~·~·~·°-~~.~~.l.~~~i~~.l.~.ll·~·~t~.~.~'.~~~~~-~.=m-:Ch•0/ / 
Commen /Qualified Results: :co-t> T ~C'e.tep.~,o,...eke&M(. ~"!e}Olo(, 1'3ot36 

Q01A ~ • ~ (. 

)( ->~ le ~Ff M~ ~ f.·, ..,.;;J by JZiiw l:a-b\. Jo.I u.e. Up cktUd.7£-
11. Overall Assessment............................................................ □ 0 

Sa,(Mp{e.. t0035 -- \Cq,w da_{o,, C\-Mhf'"W\S <!,.os r'V'§/L ~ 
N0:2- ,/t-..\03 -- Va,lu.e Gli~&. an. Bepoci: paqe'" 

{4k,t, '?>\>G, l~Of55" ~~i<~ 
f\l\lA. qtnx I ; ( &:f\ i;;; ,Jt, i..RL ~~ 6 ~tk (-:r- /u:r) ~ re-:s..t ts < l O I( 

---8n~JQQ.B vo..lu.ej \IV\"- :=-+~ .. t.(, ~(}Apls 7oO-S7, 7oo~, 7oo·sq_ \700</0. Q,J,,tA._ 

~ 
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Sprague Environmental LLC 
P.O. Box 284 

Soda Springs, Idaho 83276 
(208) 547-3210 

(208) 547-0259 FAX 
 
 
September 30, 2007 
 
 
Mr. Lee Godfrey 
City of Soda Springs 
9 West 2nd South 
Soda Springs, ID 83276 
 
 
Re:  Evergreen Monitor Well Sampling 
 
 
Dear Lee: 
 
The four monitor wells located on the Evergreen facility were sampled on May 28, 2007.  
The results of the analysis are presented in this letter. 
 
 
Sampling 
 
Each monitor wells was sampled using a clean Teflon bailer.  The depth to ground 
water was measured and at least three casing volumes of water were removed prior to 
collecting the samples.  When the sample bottles were filled the temperature, pH and 
conductivity of the ground water was measured in the field.  This information was 
recorded on a field sampling form for each well.  The samples that were analyzed for 
dissolved constituents were filtered in the field using a disposable 0.45 micron filter.  
Copies of the field sampling forms are attached.  The sample bottles were sent to ACZ 
Laboratories in Steamboat Springs, Colorado under chain of custody for analysis. 
 
 
Laboratory Analysis 
 
The analytical results for each sample are attached.  All of the analyses were completed 
within the EPA recommended holding times with the exception of pH.  The laboratory 
completed the pH analysis even though the holding time had expired.     
 
There are a few qualifications noted in the report.  The data qualifiers are discussed 
below. 
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EV-1 
 

Silver, dissolved – Recovery for either the spike or spike duplicate was outside of 
the acceptance limits, however, the RFD was within the acceptable limits. 
 
Fluoride – Relative Percent Difference (RFD) was not used for data validation 
because the sample concentration is too low for accurate evaluation (<10X 
MDL). 
 
Nitrate/Nitrite as N – Relative Percent Difference (RFD) was not used for data 
validation because the sample concentration is too low for accurate evaluation 
(<10X MDL). 
 
Total suspended solids – Relative Percent Difference (RPD) was not used for 
data validation because the sample concentration is too low for accurate 
evaluation (<10X MDL). 
 
EV-2 
 
Silver, dissolved – Recovery for either the spike or spike duplicate was outside of 
the acceptance limits, however, the RFD was within the acceptable limits. 
 
Fluoride – Relative Percent Difference (RFD) was not used for data validation 
because the sample concentration is too low for accurate evaluation (<10X 
MDL). 
 
Nitrate/Nitrite as N – Relative Percent Difference (RFD) was not used for data 
validation because the sample concentration is too low for accurate evaluation 
(<10X MDL). 
 
Total suspended solids – Relative Percent Difference (RPD) was not used for 
data validation because the sample concentration is too low for accurate 
evaluation (<10X MDL). 
 
EV-3  
 
Silver, dissolved – Recovery for either the spike or spike duplicate was outside of 
the acceptance limits, however, the RFD was within the acceptable limits. 
 
Fluoride – Relative Percent Difference (RFD) was not used for data validation 
because the sample concentration is too low for accurate evaluation (<10X 
MDL). 
 
Nitrate/Nitrite as N – Relative Percent Difference (RFD) was not used for data 
validation because the sample concentration is too low for accurate evaluation 
(<10X MDL). 
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Total suspended solids – Relative Percent Difference (RPD) was not used for 
data validation because the sample concentration is too low for accurate 
evaluation (<10X MDL). 
 
EV-4 
 
Silver, dissolved – Recovery for either the spike or spike duplicate was outside of 
the acceptance limits, however, the RFD was within the acceptable limits. 
 
Fluoride – Relative Percent Difference (RFD) was not used for data validation 
because the sample concentration is too low for accurate evaluation (<10X 
MDL). 
 
Nitrate/Nitrite as N – Relative Percent Difference (RFD) was not used for data 
validation because the sample concentration is too low for accurate evaluation 
(<10X MDL). 
 
Total suspended solids – Relative Percent Difference (RPD) was not used for 
data validation because the sample concentration is too low for accurate 
evaluation (<10X MDL). 
 

The qualifiers discussed above do not decrease the quality of the data from the analysis 
of the samples collected during this sampling event.  This data is usable and meets the 
data quality requirements of this project. 
 
 
Water Quality  
 
The locations of the monitor wells at the Evergreen site are shown in Figure 1.  The 
ground water elevations for each monitor well are also shown.  Figure 1 also shows the 
estimated potentiometric levels across the site. 
 
The analytical results for each well are shown in Tables 1-8.  Tables 1-4 compares the 
analytical results for each well to the Idaho Ground Water Quality Standard and Tables 
5-8 compares the analytical results for each well to the Risk-Based Concentrations 
(RBC) used in the Kerr-McGee Chemical LLC CERCLA investigation.  The 
concentration trends with time are shown in Figures 2-5.  Figure 2 presents the total 
manganese trend, Figure 3 presents the total molybdenum trend, the total vanadium 
trend is shown in Figure 4 and the nitrate/nitrite concentration trend is shown in Figure 
5.  The water quality found in each monitor well is discussed below. 
 
EV-1 
 
The water quality of the water from this well for all of the sampling events is shown in 
Table 1 and compares the measured concentrations to the ground water quality 
standard.   The nitrate+nitrite concentration has decreased and is currently less than the 
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primary drinking water standard of 10 mg/l.  A possible source of nitrate+nitrite observed 
in this well is the agricultural field located to the north of the well.  This well is not in an 
area within the former plant where the water could have been impacted by the operation 
because it is off-gradient from the processing area as shown by the potentiometric map 
(Figure 1).  The water quality of this sample exceeds the secondary ground water 
quality standard for TDS.  The total and dissolved concentrations of aluminum, barium 
and manganese were observed at concentrations smaller than the primary or secondary 
standard.  The concentrations remaining metals that have either primary or secondary 
standards were smaller than the standards and the detection limit for that metal. 
 
Table 5 compares the measured metals concentrations from the sampling events to the 
RBC for each metal.  The constituents exceeding the RBC at EV-1 in the May 2007 
sample are total and dissolved molybdenum and total and dissolved vanadium.     
 
The total manganese concentration trend is shown on Figure 2.  This trend continues to 
show decreasing concentrations and the total manganese concentration is smaller than 
the secondary ground water standard (0.05 mg/l) and the RBC (0.18 mg/l) for 
manganese.  The total molybdenum and total vanadium concentration trends are shown 
in Figures 3 and 4, respectively.  Both concentration trends are decreasing with time 
from November 2003 to September 2004 with a slight increase in the concentration of 
both metals from September 2004 to March 2005 and then decreasing from March 2005 
to June 2006.  The total molybdenum concentration has continued to decrease from 
June 2006 to May 2007, but the total vanadium concentration increased from June 2006 
to May 2007. The nitrate+nitrite concentration has been decreasing with time since 
March 2005 and is shown in Figure 5.   
 
EV-2 
 
Table 2 compares the water quality observed in EV-2 and compares these results to the 
ground water quality standard.  The water quality of the June 2006 sample does not 
exceed any of the primary ground water quality standards, but the water quality of this 
sample exceeds the secondary ground water quality standard for TDS and total 
aluminum.  The dissolved aluminum concentration is smaller than the secondary ground 
water quality standard.  The total and dissolved concentrations of the following metals 
that have primary or secondary ground water standards were observed at 
concentrations smaller than the primary or secondary standard:  aluminum (dissolved 
only), barium, and manganese.  The concentrations remaining metals that have either 
primary or secondary standards were smaller than the standards and the detection limit 
for that metal.   
 
Table 6 compares the measured metals concentrations from the sampling events to the 
RBC for each metal.  The constituents exceeding the RBC at EV-2 in the May 2007 
sample are total and dissolved molybdenum.   
 
The total manganese concentration trend is shown on Figure 2.  This trend continues to 
show decreasing concentrations and the total manganese concentration is smaller than 
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the secondary ground water standard (0.05 mg/l) and the RBC (0.18 mg/l) for 
manganese.  The total molybdenum and total vanadium concentration trends are shown 
in Figures 3 and 4, respectively.  Both concentration trends are decreasing with time 
from November 2003 to June 2006.  Figure 5 shows that the nitrate+nitrite 
concentration has not changed significantly with time and the concentration is less than 
the primary drinking water standard (10 mg/l). 
 
EV-3 
 
Table 3 compares the water quality observed in EV-3 and compares these results to the 
ground water quality standard.  The water quality of the May 2007 sample does not 
exceed any of the primary ground water quality standards.  However, the water quality 
of this sample exceeds the secondary ground water quality standard for pH, TDS, total 
aluminum and total manganese.  The dissolved aluminum and manganese 
concentrations are smaller than the secondary ground water quality standards.  The 
total and dissolved concentrations of the following metals that have primary or 
secondary ground water standards were observed at concentrations smaller than the 
primary or secondary standard:  aluminum (dissolved only), barium, and manganese 
(dissolved only).  The concentrations remaining metals that have either primary or 
secondary standards were smaller than the standards and the detection limit for that 
metal. 
 
Table 7 compares the measured metals concentrations from the sampling events to the 
RBC for each metal.  The constituents exceeding the RBC at EV-3 in the May 2007 
sample are total and dissolved molybdenum.  
 
The total manganese concentration trend is shown on Figure 2.  The total manganese 
concentration is decreasing over time from September 2004.  The total molybdenum 
and total vanadium concentration trends are shown in Figures 3 and 4, respectively.  
The total molybdenum concentration trend is decreasing with time from November 2003 
to May 2007.  The total vanadium concentration is decreasing with time from November 
2003 to March 2005, then increases slightly from March 2005 to June 2006 and then 
decreases to May 2007.  The nitrate+nitite concentration trend with time shown in 
Figure 5 indicates that the nitrate+nitrate concentration has been decreasing since 
March 2005 and is smaller than the primary drinking water standard of 10 mg/l. 
 
EV-4 
 
Table 4 presents the water quality observed in EV-4 and compares these results to the 
ground water quality standard.  The water quality of the May 2007 sample does not 
exceed any of the primary ground water quality standards. The water quality of this 
sample exceeds the secondary ground water quality standard for TDS.  The total and 
dissolved concentrations of aluminum, barium and manganese that have primary or 
secondary ground water standards were observed at small concentrations (smaller than 
the primary or secondary standard) or below the method detection limit.  The 
concentrations remaining metals that have either primary or secondary standards were 
smaller than detection limit for that metal. 
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Table 8 compares the measured metals concentrations from the sampling event to the 
RBC for each metal.  The constituents exceeding the RBC at EV-4 in the May 2007 
sample are and total and dissolved molybdenum and total and dissolved vanadium.  
The total manganese concentration trend is shown on Figure 2.  The total manganese 
concentration is decreasing over time from September 2004.  The total molybdenum 
and total vanadium concentration trends are shown in Figures 3 and 4, respectively.  
The total molybdenum concentration trend is slightly decreasing with time from July 
2004 to May 2007.  The total vanadium concentration is decreasing with time from July 
2004 to March 2005, then increases slightly from March 2005 to June 2006 and then 
decreases again to May 2007.  Figure 5 shows that the nitrate+nitrite concentration has 
been decreasing since March 2005. 
 
 
Ground Water Elevation 
 
The ground water elevation trend for each monitor well with time is shown in Figures 6-9 
and the data is shown in Tables 9-12.  The ground water elevation trends with time for 
monitor wells EV-1 and EV-2 shown on Figures 6 and 7, respectively, are almost 
identical and show a recharge trend (increasing ground water elevations) from 
November 2003 to July 2004, then decreasing ground water elevations from July 2004 
through December 2004, then a recharge trend from December 2004 to June 2006 and 
then decreasing ground water elevations through May 2007.  The ground water 
elevations in EV-3 (Figure 8) and EV-4 (Figure 9) show decreasing ground water 
elevations from July 2004 to December 2004, then increasing ground water elevations 
from December 2004 to June 2006 and then decreasing ground water elevations 
through May 2007.   
 
The potentiometric levels shown in Figure 1 indicate that the ground water flow direction 
is west to west-southwest.  The ground water elevation in EV-4 is lower than expected.   
 
 
Recommendations 
 
It is recommended that this letter and the attachments be submitted to the Idaho 
Department of Environmental Quality (IDEQ).  I am also available to discuss this 
information with them if you think this discussion is necessary. 
 
A reduced analyte list is recommended and this list should be prepared and approved 
by IDEQ prior to the next sampling event.  The propose analyte list is shown in Table 
13.  The following analytes are proposed to be removed from the list because they have 
either been detected at concentrations significantly below any standard or have not 
been detected while conducting the investigation:  arsenic, barium, cadmium, 
chromium, cobalt, copper, nickel, and silver.  The proposed list includes the general 
chemistry parameters and metals that have been detected in the past.  
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Idaho Ground
Water Quality

Standard 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07
Constituent (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Alkalinty Bicarbonate as CaCO3 - 385 402 369 412 363 381 353
Alkalinty Carbonate as CaCO3 - <2 <2 <2 <2 <2 23 <2
Total Alkalinity as CaCO3 - 385 402 369 412 363 404 353
Chloride(2) 250 62 51 51.5 50 49 56 46.9
Conductivity @ 25 C - 1040 umhos/cm 1130 umhos/cm 1020 umhos/cm 1060 umhos/cm 1160 umhos/cm 1190 umhos/cm 1080 umhos/cm
Fluoride(1) 4 0.3 0.2 0.2 0.3 0.3 0.2 0.3
Nitrate+Nitrite(1) 10 12.4 9.5 12.5 12.3 13.5 11.6 8.87
pH(2) 6.5-8.5 8.0 7.8 7.4 7.5 7.7 8.5 8.2
TDS(2) 500 720 639 670 740 740 700 680
Sulfate(2) 250 126 110 116 113 119 147 124
Turbidity - 770 NTU 88.9 NTU 46.6 NTU 101 NTU 59.9 NTU 2.0 NTU 1.2 NTU
Aluminum, total(2) 0.2 11.00 4.13 2.07 4.74 0.66 0.19 0.04
Aluminum, dissolved 0.2 NA NA <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic, total(1) 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Arsenic, dissolved 0.05 NA NA <0.04 <0.04 <0.04 <0.04 <0.04
Barium, total(1) 2 0.154 0.069 0.053 0.075 0.059 0.042 0.04
Barium, dissolved 2 NA NA 0.034 0.039 0.036 0.041 0.038
Cadmium, total(1) 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium, dissolved 0.005 NA NA <0.005 <0.005 <0.005 <0.005 <0.005
Calcium, total - 109 137 114 118 120 115 114
Calcium, dissolved - NA NA 98.7 108 104 111 105
Chromium, total(1) 0.1 NA 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium, dissolved 0.1 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, total - <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01
Cobalt, dissolved - NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Copper, total(1) 1.3 0.03 0.01 <0.01 <.0.01 <0.02 <0.01 <0.01
Copper, dissolved 1.3 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Magnesium, total - NA NA 39.6 41.2 41.2 40.7 39.6
Magnesium, dissolved - 37.6 37.4 35.2 38.2 37.8 39.6 38.3
Manganese, total(2) 0.05 0.734 0.191 0.134 0.227 0.085 0.038 0.024
Manganese, dissolved 0.05 NA NA 0.019 0.028 0.024 0.024 0.029
Molybdenum, total - 0.92 0.74 0.73 0.75 0.76 0.71 0.66
Molybdenum, dissolved - NA NA 0.72 0.74 0.70 0.68 0.65
Nickel, total - 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nickel, dissolved - NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Potassium, total - NA NA 9.2 10.3 9.3 8.4 8.1
Potassium, dissolved - 9.1 9.2 8.1 9.0 8.6 8.2 7.6
Silver, total(2) 0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01
Silver, dissolved 0.1 NA NA <0.005 <0.005 <0.005 <0.01 <0.01
Sodium, total - NA NA 80.9 83.9 80.1 76.4 71.6
Sodium, dissolved - 84.5 81.7 73.7 82.3 74.5 75.9 70.3
Vanadium, total - 1.230 1.090 1.040 1.070 1.140 0.937 0.978
Vanadium, dissolved - NA NA 0.980 1.030 1.000 0.911 0.927

Shaded area indicates an exceedence of the Idaho Ground Water Quality Standard
(1) IDAPA 58.01.11 - Ground Water Quality Rule, primary standard
(2) IDAPA 58.01.11 - Ground Water Quality Rule, secondary standard

Table 1

City of Soda Springs - Evergreen Facility
EV-1 Analytical Results



Idaho Ground
Water Quality

Standard 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07
Constituent (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Alkalinty Bicarbonate as CaCO3 - 398 430 406 417 390 329 379
Alkalinty Carbonate as CaCO3 - <2 <2 <2 <2 <2 <2 <2
Total Alkalinity as CaCO3 - 398 430 406 417 390 329 379
Chloride(2) 250 50.4 47.1 45.6 44.8 39.0 41.2 33.9
Conductivity @ 25 C - 862 umhos/cm 1040 umhos/cm 889 umhos/cm 884 umhos/cm 1020 umhos/cm 915 umhos/cm 928 umhos/cm
Fluoride(1) 4 0.3 0.2 0.2 0.3 0.3 0.2 0.2
Nitrate+Nitrite(1) 10 3.88 3.45 3.61 3.60 3.54 4.71 3.43
pH(2) 6.5-8.5 8.0 7.9 7.3 7.8 7.7 8.3 8.1
TDS(2) 500 620 595 590 610 600 580 580
Sulfate(2) 250 86.9 74.0 85.0 79.8 74.0 77.6 71.9
Turbidity - 690 NTU 928 NTU 445 NTU 305 NTU 341 NTU 9.2 NTU 1.5 NTU
Aluminum, total(2) 0.2 33.00 27.10 22.6 18.3 14.2 1.59 0.63
Aluminum, dissolved 0.2 NA NA <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic, total(1) 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Arsenic, dissolved 0.05 NA NA <0.04 <0.04 <0.04 <0.04 <0.04
Barium, total(1) 2 0.230 0.169 0.158 0.139 0.139 0.061 0.053
Barium, dissolved 2 NA NA 0.049 0.051 0.048 0.050 0.048
Cadmium, total(1) 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium, dissolved 0.005 NA NA <0.005 <0.005 <0.005 <0.005 <0.005
Calcium, total - 121 137 142 129 147 111 113
Calcium, dissolved - NA NA 101 107 105 105 102
Chromium, total(1) 0.1 NA 0.04 0.03 0.02 <0.05 <0.01 <0.01
Chromium, dissolved 0.1 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, total - 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, dissolved - NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Copper, total(1) 1.3 0.05 0.02 0.02 0.01 0.01 <0.01 <0.01
Copper, dissolved 1.3 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Magnesium, total - NA NA 56.1 51.5 58.0 43.5 43.1
Magnesium, dissolved - 44.0 40.7 38.8 40.9 40.9 40.5 41.1
Manganese, total(2) 0.05 0.605 0.306 0.289 0.206 0.238 0.024 0.008
Manganese, dissolved 0.05 NA NA 0.005 <0.005 <0.005 <0.005 <0.005
Molybdenum, total - 0.40 0.37 0.35 0.34 0.36 0.30 0.30
Molybdenum, dissolved - NA NA 0.35 0.34 0.34 0.29 0.29
Nickel, total - 0.03 0.03 0.03 0.02 0.02 <0.01 <0.01
Nickel, dissolved - NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Potassium, total - NA NA 8.1 7.6 8.8 4.5 4.6
Potassium, dissolved - 4.9 4.7 4.2 4.4 4.3 4.1 3.9
Silver, total(2) 0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01
Silver, dissolved 0.1 NA NA <0.005 <0.005 <0.005 <0.01 <0.01
Sodium, total - NA NA 61.7 60.0 58.7 55.4 50.3
Sodium, dissolved - 70.9 62.3 55.9 58.9 55.3 52.7 49.6
Vanadium, total - 0.280 0.251 0.242 0.226 0.246 0.179 0.187
Vanadium, dissolved - NA NA 0.180 0.181 0.181 0.165 0.173

Shaded area indicates an exceedence of the Idaho Ground Water Quality Standard
(1) IDAPA 58.01.11 - Ground Water Quality Rule, primary standard
(2) IDAPA 58.01.11 - Ground Water Quality Rule, secondary standard

NA - Not Analyzed

Table 2

City of Soda Springs - Evergreen Facility
EV-2 Analytical Results



Idaho Ground
Water Quality

Standard 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07
Constituent (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Alkalinty Bicarbonate as CaCO3 - 403 420 399 418 367 374 345
Alkalinty Carbonate as CaCO3 - <2 <2 <2 <2 <2 56 <2
Total Alkalinity as CaCO3 - 403 420 399 418 367 431 345
Chloride(2) 250 54 48.4 46.3 46.1 48.0 44.5 34.9
Conductivity @ 25 C - 879 umhos/cm 1050 umhos/cm 900 umhos/cm 914 umhos/cm 1320 umhos/cm 1130 umhos/cm 942 umhos/cm
Fluoride(1) 4 0.3 0.2 0.2 0.3 0.3 0.2 0.2
Nitrate+Nitrite(1) 10 5.4 4.6 <0.02 6.08 25.3 6.91 5.26
pH(2) 6.5-8.5 8.1 7.8 7.2 7.7 7.7 8.6 8.2
TDS(2) 500 640 601 620 630 870 610 610
Sulfate(2) 250 88.5 79.5 89.3 87.5 131 97.9 78.3
Turbidity - 262 NTU 65.3 NTU 165 NTU 96.3 NTU 29.9 NTU 8.3 NTU 2.4 NTU
Aluminum, total(2) 0.2 17.20 6.22 10.30 6.07 2.27 1.97 0.89
Aluminum, dissolved 0.2 NA NA <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic, total(1) 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Arsenic, dissolved 0.05 NA NA <0.04 <0.04 <0.04 <0.04 <0.04
Barium, total(1) 2 0.164 0.101 0.137 0.102 0.089 0.078 0.059
Barium, dissolved 2 NA NA 0.050 0.056 0.065 0.057 0.049
Cadmium, total(1) 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium, dissolved 0.005 NA NA <0.005 <0.005 <0.005 <0.005 <0.005
Calcium, total - 117 115 120 115 142 120 114
Calcium, dissolved - NA NA 101 110 134 107 104
Chromium, total(1) 0.1 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium, dissolved 0.1 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, total - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, dissolved - NA NA <0.01 <0.01 <0.02 <0.01 <0.01
Copper, total(1) 1.3 0.02 0.02 0.01 0.01 <0.01 <0.01 <0.01
Copper, dissolved 1.3 NA NA <0.01 <0.01 <0.02 <0.01 <0.01
Magnesium, total - NA NA 45.7 44.2 53.7 48.9 42.1
Magnesium, dissolved - 42.4 41.1 35.5 41.9 52.5 43.1 44.2
Manganese, total(2) 0.05 0.553 0.349 0.694 0.344 0.152 0.124 0.063
Manganese, dissolved 0.05 NA NA 0.025 0.016 0.016 0.011 0.016
Molybdenum, total - 0.44 0.37 0.36 0.35 0.36 0.34 0.31
Molybdenum, dissolved - NA NA 0.35 0.35 0.34 0.33 0.3
Nickel, total - 0.05 0.04 0.05 0.03 0.03 0.03 0.02
Nickel, dissolved - NA NA 0.02 0.02 0.02 0.02 0.02
Potassium, total - NA NA 6.1 5.7 5.5 6.7 4.6
Potassium, dissolved - 5.0 5.3 4.4 4.6 4.8 5.9 4.4
Silver, total(2) 0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01
Silver, dissolved 0.1 NA NA <0.005 <0.005 <0.005 <0.01 <0.01
Sodium, total - NA NA 64.1 63.1 69.7 66.4 52.9
Sodium, dissolved - 72.8 65.3 56.4 61.7 66.1 60.5 51.8
Vanadium, total - 0.227 0.196 0.216 0.195 0.181 0.352 0.257
Vanadium, dissolved - NA NA 0.159 0.165 0.158 0.325 0.234

Shaded area indicates an exceedence of the Idaho Ground Water Quality Standard
(1) IDAPA 58.01.11 - Ground Water Quality Rule, primary standard
(2) IDAPA 58.01.11 - Ground Water Quality Rule, secondary standard

NA - Not Analyzed

Table 3

City of Soda Springs - Evergreen Facility
EV-3 Analytical Results

----------



Idaho Ground
Water Quality

Standard 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07
Constituent (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Alkalinty Bicarbonate as CaCO3 - Not Sampled 427 402 385 373 378 374
Alkalinty Carbonate as CaCO3 - Well Not Drilled <2 <2 <2 <2 28 <2
Total Alkalinity as CaCO3 - 427 402 385 373 407 374
Chloride(2) 250 50.0 52.8 46.0 51.0 53.2 41.2
Conductivity @ 25 C - 1130 umhos/cm 1010 umhos/cm 993 umhos/cm 1220 umhos/cm 1060 umhos/cm 1020 umhos/cm
Fluoride(1) 4 0.2 0.2 0.3 0.3 0.2 0.2
Nitrate+Nitrite(1) 10 5.6 6.68 8.18 15.2 13.1 6.91
pH(2) 6.5-8.5 7.8 7.2 7.6 7.7 8.5 8.2
TDS(2) 500 639 660 680 750 710 650
Sulfate(2) 250 97.9 113 111 107 133 99.8
Turbidity - 8.5 NTU 3.1 NTU 1.4 NTU 0.8 NTU 0.5 NTU 1.9 NTU
Aluminum, total(2) 0.2 1.89 0.36 0.06 0.08 0.04 <0.03
Aluminum, dissolved 0.2 NA <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic, total(1) 0.05 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Arsenic, dissolved 0.05 NA <0.04 <0.04 <0.04 <0.04 <0.04
Barium, total(1) 2 0.066 0.049 0.048 0.052 0.050 0.049
Barium, dissolved 2 NA 0.045 0.049 0.049 0.046 0.047
Cadmium, total(1) 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium, dissolved 0.005 NA <0.005 <0.005 <0.005 <0.005 <0.005
Calcium, total - 115 113 115 123 127 120
Calcium, dissolved - NA 107 112 116 114 108
Chromium, total(1) 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium, dissolved 0.1 NA <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, total - <0.01 <0.01 <0.01 <0.02 <0.01 <0.01
Cobalt, dissolved - NA <0.01 <0.01 <0.01 <0.01 <0.01
Copper, total(1) 1.3 0.02 <0.01 <0.01 <0.02 <0.01 <0.01
Copper, dissolved 1.3 NA <0.01 <0.01 <0.01 <0.01 <0.01
Magnesium, total - NA 42.8 43.5 46.4 48.7 43.6
Magnesium, dissolved - 41.6 40.6 42.5 45.6 44.0 41.5
Manganese, total(2) 0.05 0.045 0.025 0.019 0.017 0.025 0.017
Manganese, dissolved 0.05 NA 0.016 0.017 0.015 0.022 0.022
Molybdenum, total - 0.49 0.47 0.47 0.47 0.48 0.44
Molybdenum, dissolved - NA 0.46 0.46 0.45 0.45 0.41
Nickel, total - 0.02 0.01 0.01 0.02 0.01 0.01
Nickel, dissolved - NA 0.01 <0.01 0.01 0.01 <0.01
Potassium, total - NA 5.9 6.3 6.3 7.0 5.8
Potassium, dissolved - 6.3 5.7 6.0 6.2 6.6 5.5
Silver, total(2) 0.1 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01
Silver, dissolved 0.1 NA <0.005 <0.005 <0.005 <0.01 <0.01
Sodium, total - NA 73.5 74.4 75.7 76.9 62.9
Sodium, dissolved - 75.7 67.8 71.8 70.7 71.8 60.8
Vanadium, total - 0.352 0.333 0.334 0.331 0.499 0.41
Vanadium, dissolved - NA 0.320 0.324 0.316 0.488 0.385

Shaded area indicates an exceedence of the Idaho Ground Water Quality Standard
(1) IDAPA 58.01.11 - Ground Water Quality Rule, primary standard
(2) IDAPA 58.01.11 - Ground Water Quality Rule, secondary standard

NA - Not Analyzed

Table 4

City of Soda Springs - Evergreen Facility
EV-4 Analytical Results



Risk-Based
Concentration(1) 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07

Constituent (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Aluminum, total 36 11.00 4.13 2.07 4.74 0.66 0.19 0.04
Aluminum, dissolved 36 NA NA <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic, total 0.011 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Arsenic, dissolved 0.011 NA NA <0.04 <0.04 <0.04 <0.04 <0.04
Barium, total 2.6 0.154 0.069 0.053 0.075 0.059 0.042 0.04
Barium, dissolved 2.6 NA NA 0.034 0.039 0.036 0.041 0.038
Cadmium, total 0.019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium, dissolved 0.019 NA NA <0.005 <0.005 <0.005 <0.005 <0.005
Chromium, total 0.36 NA 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium, dissolved 0.36 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, total 0.91 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01
Cobalt, dissolved 0.91 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Copper, total 1.4 0.03 0.01 <0.01 <.0.01 <0.02 <0.01 <0.01
Copper, dissolved 1.4 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Manganese, total 0.18 0.734 0.191 0.134 0.227 0.085 0.038 0.024
Manganese, dissolved 0.18 NA NA 0.019 0.028 0.024 0.024 0.029
Molybdenum, total 0.18 0.92 0.74 0.73 0.75 0.76 0.71 0.66
Molybdenum, dissolved 0.18 NA NA 0.72 0.74 0.70 0.68 0.65
Nickel, total 0.73 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Nickel, dissolved 0.73 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Silver, total 0.18 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01
Silver, dissolved 0.18 NA NA <0.005 <0.005 <0.005 <0.01 <0.01
Vanadium, total 0.26 1.230 1.090 1.040 1.070 1.140 0.937 0.978
Vanadium, dissolved 0.26 NA NA 0.980 1.030 1.000 0.911 0.927

Shaded area indicates an exceedence of the risk-based concentration
(1) SAIC; Draft Human Health and Ecological Risk Assessments for  
Kerr-McGee Chemical Corporation; Soda Springs, Idaho; October 1993.

NA - Not Analyzed

Table 5

City of Soda Springs - Evergreen Facility
EV-1 Analytical Results



Risk-Based
Concentration(1) 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07

Constituent (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Aluminum, total 36 33.00 27.10 22.6 18.3 14.2 1.59 0.63
Aluminum, dissolved 36 NA NA <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic, total 0.011 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Arsenic, dissolved 0.011 NA NA <0.04 <0.04 <0.04 <0.04 <0.04
Barium, total 2.6 0.230 0.169 0.158 0.139 0.139 0.061 0.053
Barium, dissolved 2.6 NA NA 0.049 0.051 0.048 0.050 0.048
Cadmium, total 0.019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium, dissolved 0.019 NA NA <0.005 <0.005 <0.005 <0.005 <0.005
Chromium, total 0.36 NA 0.04 0.03 0.02 <0.05 <0.01 <0.01
Chromium, dissolved 0.36 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, total 0.91 0.02 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, dissolved 0.91 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Copper, total 1.4 0.05 0.02 0.02 0.01 0.01 <0.01 <0.01
Copper, dissolved 1.4 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Manganese, total 0.18 0.605 0.306 0.289 0.206 0.238 0.024 0.008
Manganese, dissolved 0.18 NA NA 0.005 <0.005 <0.005 <0.005 <0.005
Molybdenum, total 0.18 0.40 0.37 0.35 0.34 0.36 0.30 0.30
Molybdenum, dissolved 0.18 NA NA 0.35 0.34 0.34 0.29 0.29
Nickel, total 0.73 0.03 0.03 0.03 0.02 0.02 <0.01 <0.01
Nickel, dissolved 0.73 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Silver, total 0.18 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01
Silver, dissolved 0.18 NA NA <0.005 <0.005 <0.005 <0.01 <0.01
Vanadium, total 0.26 0.280 0.251 0.242 0.226 0.246 0.179 0.187
Vanadium, dissolved 0.26 NA NA 0.180 0.181 0.181 0.165 0.173

Shaded area indicates an exceedence of the rick-based concentration
(1) SAIC; Draft Human Health and Ecological Risk Assessments for 
Kerr-McGee Chemical Corporation; Soda Springs, Idaho; October 1993.

NA - Not Analyzed

Table 6

City of Soda Springs - Evergreen Facility
EV-2 Analytical Results



Risk-Based
Concentration(1) 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07

Constituent (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Aluminum, total 36 17.20 6.22 10.30 6.07 2.27 1.97 0.89
Aluminum, dissolved 36 NA NA <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic, total 0.011 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Arsenic, dissolved 0.011 NA NA <0.04 <0.04 <0.04 <0.04 <0.04
Barium, total 2.6 0.164 0.101 0.137 0.102 0.089 0.078 0.059
Barium, dissolved 2.6 NA NA 0.050 0.056 0.065 0.057 0.049
Cadmium, total 0.019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium, dissolved 0.019 NA NA <0.005 <0.005 <0.005 <0.005 <0.005
Chromium, total 0.36 NA <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium, dissolved 0.36 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, total 0.91 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01
Cobalt, dissolved 0.91 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Copper, total 1.4 0.02 0.02 0.01 0.01 <0.02 <0.01 <0.01
Copper, dissolved 1.4 NA NA <0.01 <0.01 <0.01 <0.01 <0.01
Manganese, total 0.18 0.553 0.349 0.694 0.344 0.152 0.124 0.063
Manganese, dissolved 0.18 NA NA 0.025 0.016 0.016 0.011 0.016
Molybdenum, total 0.18 0.44 0.37 0.36 0.35 0.36 0.34 0.31
Molybdenum, dissolved 0.18 NA NA 0.35 0.35 0.34 0.33 0.30
Nickel, total 0.73 0.05 0.04 0.05 0.03 0.03 0.03 0.02
Nickel, dissolved 0.73 NA NA 0.02 0.02 0.02 0.02 0.02
Silver, total 0.18 <0.005 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01
Silver, dissolved 0.18 NA NA <0.005 <0.005 <0.005 <0.01 <0.01
Vanadium, total 0.26 0.227 0.196 0.216 0.195 0.181 0.352 0.257
Vanadium, dissolved 0.26 NA NA 0.159 0.165 0.158 0.325 0.234

Shaded area indicates an exceedence of the risk=based concentration
(1) SAIC; Draft Human Health and Ecological Risk Assessments for 
Kerr-McGee Chemical Corporation; Soda Springs, Idaho; October 1993.

NA - Not Analyzed

Table 7

City of Soda Springs - Evergreen Facility
EV-3 Analytical Results

-



Risk-Based
Concentration(1) 29-Nov-03 15-Jul-04 29-Sep-04 26-Dec-04 20-Mar-05 2-Jun-06 28-May-07

Constituent (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l)

Aluminum, total 36 Not Sampled 1.89 0.36 0.06 0.08 0.04 <0.03
Aluminum, dissolved 36 Well Not NA <0.03 <0.03 <0.03 <0.03 <0.03
Arsenic, total 0.011 Drilled <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Arsenic, dissolved 0.011 NA <0.04 <0.04 <0.04 <0.04 <0.04
Barium, total 2.6 0.066 0.049 0.048 0.052 0.050 0.049
Barium, dissolved 2.6 NA 0.045 0.049 0.049 0.046 0.047
Cadmium, total 0.019 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium, dissolved 0.019 NA <0.005 <0.005 <0.005 <0.005 <0.005
Chromium, total 0.36 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Chromium, dissolved 0.36 NA <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt, total 0.91 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01
Cobalt, dissolved 0.91 NA <0.01 <0.01 <0.01 <0.01 <0.01
Copper, total 1.4 0.02 <0.01 <0.01 <0.02 <0.01 <0.01
Copper, dissolved 1.4 NA <0.01 <0.01 <0.01 <0.01 <0.01
Manganese, total 0.18 0.045 0.025 0.019 0.017 0.025 0.017
Manganese, dissolved 0.18 NA 0.016 0.017 0.015 0.022 0.022
Molybdenum, total 0.18 0.49 0.47 0.47 0.47 0.47 0.44
Molybdenum, dissolved 0.18 NA 0.46 0.46 0.45 0.45 0.41
Nickel, total 0.73 0.02 0.01 0.01 0.02 0.01 0.01
Nickel, dissolved 0.73 NA 0.01 <0.01 0.01 0.01 <0.01
Silver, total 0.18 <0.005 <0.005 <0.005 <0.005 <0.01 <0.01
Silver, dissolved 0.18 NA <0.005 <0.005 <0.005 <0.01 <0.01
Vanadium, total 0.26 0.352 0.333 0.334 0.331 0.499 0.41
Vanadium, dissolved 0.26 NA 0.320 0.324 0.316 0.488 0.385

Shaded area indicates an exceedence of the risk-based concentration
(1) SAIC; Draft Human Health and Ecological Risk Assessments for 
Kerr-McGee Chemical Corporation; Soda Springs, Idaho; October 1993.

NA - Not Analyzed

Table 8

City of Soda Springs - Evergreen Facility
EV-4 Analytical Results



Top of Casing Elevation (ft MSL): 5,951.00

Depth to Ground Water
Date Water (ft) Elevation (ft MSL)

29-Nov-03 21.45 5,929.55
15-Jul-04 21.12 5,929.88
29-Sep-04 22.14 5,928.86
26-Dec-04 22.28 5,928.72
20-Mar-05 20.62 5,930.38
2-Jun-06 19.11 5,931.89
28-May-07 20.22 5,930.78

EV-1 Ground Water Elevation

Table 9

City of Soda Springs - Evergreen Facility



Top of Casing Elevation (ft MSL): 5,943.00

Depth to Ground Water
Date Water (ft) Elevation (ft MSL)

29-Nov-03 13.83 5,929.17
15-Jul-04 13.63 5,929.37
29-Sep-04 14.13 5,928.87
26-Dec-04 14.22 5,928.78
20-Mar-05 12.98 5,930.02
2-Jun-06 12.01 5,930.99
28-May-07 12.53 5,930.47

Table 10

City of Soda Springs - Evergreen Facility
EV-2 Ground Water Elevation



Top of Casing Elevation (ft MSL): 5,938.00

Depth to Ground Water
Date Water (ft) Elevation (ft MSL)

15-Jul-04 22.09 5,915.91
29-Sep-04 24.02 5,913.98
26-Dec-04 24.56 5,913.44
20-Mar-05 20.57 5,917.43
2-Jun-06 18.53 5,919.47
28-May-07 19.84 5,918.16

Table 11

City of Soda Springs - Evergreen Facility
EV-3 Ground Water Elevation



Top of Casing Elevation (ft MSL): 5,945.00

Depth to Ground Water
Date Water (ft) Elevation (ft MSL)

15-Jul-04 43.76 5,901.24
29-Sep-04 44.79 5,900.21
26-Dec-04 44.86 5,900.14
20-Mar-05 42.79 5,902.21
2-Jun-06 41.08 5,903.92
28-May-07 42.07 5,902.93

Table 12

City of Soda Springs - Evergreen Facility
EV-4 Ground Water Elevation
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Figure 2
 Total Manganese Concentration Trend
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Figure 2
 Total Manganese Concentration Trend
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Figure 3

Total Molybdenum Concentration Trend
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Figure 4

Total Vanadium Concentration Trend

0.800
0.850
0.900
0.950
1.000
1.050
1.100
1.150
1.200
1.250
1.300

No
v-0

3
Fe

b-0
4

Ma
y-0

4
Au

g-0
4

No
v-0

4
Fe

b-0
5

Ma
y-0

5
Au

g-0
5

No
v-0

5
Fe

b-0
6

Ma
y-0

6
Au

g-0
6

No
v-0

6
Fe

b-0
7

Ma
y-0

7

Date

C
on

ce
nt

ra
tio

n 
(m

g/
l)

EV-1I-+-



Figure 4

Total Vanadium Concentration Trend
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Figure 4

Total Vanadium Concentration Trend
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Figure 5
Nitrate + Nitrite Concentration Trend
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Figure 6

EV-1 Ground Water Elevation
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Figure 7
EV-2 Ground Water Elevation
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Figure 8
EV-3 Ground Water Elevation
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Figure 9
EV-4 Ground Water Elevation
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EV-1 Turbidity & Mn Chart 1

Page 1

EV-1 Manganese & Turbidity
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